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EXECUTIVE SUMMARY 

This Surface Water Management Plan (SWMP) has been developed to serve as a comprehensive planning 
document to guide the City of Cottage Grove in conserving, protecting, and managing its surface water 
resources. The SWMP has been updated to meet the requirements as established in Minnesota Rules 
8410, Metropolitan Council’s SWMP Guidelines, and the rules and regulations of the South Washington 
Watershed District. 

 In general, local surface water plans need to include a summary of the priorities and problems in the 
community; structural, nonstructural and programmatic actions to take to address the priorities and 
problems; and clearly identified funding mechanisms to fix the problems. 

The plan identifies the stormwater quantity and quality improvements, and infrastructure installations, 
necessary to allow future development to take place and minimize its impact to downstream waterbodies.  

The plan is organized as follows: 

 Section 1 offers an introduction and describes the purpose of the Plan. 

 Section 2 describes the physical environment including watersheds and drainage patterns, 
dominant land uses, and significant water bodies within the City. 

 Section 3 lists the City’s goals and policies along with public agency requirements affecting 
surface water management in the City. This section also includes general information regarding 
the roles of the South Washington Watershed District, as well as those of other state and federal 
regulatory agencies influencing surface water management in the City. 

 Section 4 outlines the City’s approach to wetland management, in accordance with the standards 
and requirements of the watershed district. 

 Section 5 presents an assessment of surface water quality issues in Cottage Grove. The section 
includes discussion regarding the NPDES permitting process, impaired waters and TMDL 
implementation. 

 Section 6 provides a current assessment of surface water quantity management in Cottage Grove, 
including stormwater modeling, various design parameters, and identification of issues and 
corrective actions. 

 Section 7 covers regulatory responsibilities, priority implementation items, educational programs, 
operation and maintenance, and financing considerations. A plan amendment process is also 
identified and the distinction between major and minor amendment outlined. 

 Section 8 contains a summary of the SWMP and makes recommendations for implementing the 
Plan. 

 Sections 9 and 10 include the list of reference documents and a glossary of terms, respectively. 
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SECTION I - INTRODUCTION 

1.1 OVERVIEW 

This report provides the City of Cottage Grove with an update to the Surface Water Management Plan 
(SWMP) that was adopted in 2008. This plan will serve as a guide to managing the City’s surface water 
system and comply with Minnesota Statutes. This SWMP will guide surface water and storm water 
activities in the City for the 10-year period 2019-2028 and serve the City as a tool to protect, preserve and 
enhance its water resources. Periodic amendment to the Plan will likely occur in the intervening 10 years 
so that the Plan remains current to watershed plan amendments and Metropolitan Council requirements. 

The plan identifies the stormwater quantity and quality improvements, and infrastructure installations, 
necessary to allow future development to take place and minimize its impact to downstream waterbodies.  

The City of Cottage Grove must update its local water plan as part of the comprehensive plan update. In 
general, local surface water plans need to include a summary of the priorities and problems in the 
community; structural, nonstructural and programmatic actions to take to address the priorities and 
problems; and clearly identified funding mechanisms to fix the problems. 

The City of Cottage Grove is located in the southeastern portion of the Twin Cities Metropolitan Area in 
Washington County (see Figure 1).  The City occupies an area of approximately 37.5 square miles (33.6 
square miles of land and 3.9 square miles of water).  The major natural surface water features of Cottage 
Grove are the Mississippi River and the lakes, wetlands and draws that drain to the Mississippi. Cottage 
Grove is bounded on the north by the City of Woodbury; on the east by Denmark Township; on the south 
by the Mississippi River; and on the west by Grey Cloud Township, St. Paul Park, and Newport. 

Settled in the 1840's with the creation of the Langdon and "Old Cottage Grove" villages, Cottage Grove 
experienced relatively slow growth as a rural community until the early 1950’s. Since the 1950’s, the City 
has experienced steady growth with a current population of greater than 35,000 residents. As the City 
continues to grow, the importance of adequate surface water management also grows.  

1.2 PURPOSE 

The Cottage Grove SWMP will serve as a comprehensive planning document to guide the City in 
conserving, protecting, and managing its surface water resources. The SWMP has been updated to meet 
the requirements as established in Minnesota Rules 8410, Metropolitan Council’s SWMP Guidelines, and 
the rules and regulations of the South Washington Watershed District. 

1.3 ORGANIZATION 

This report is organized as follows: 

 Section 2, Land and Water Resources - describes the physical environment including watersheds 
and drainage patterns, dominant land uses, and significant water bodies within the City. 

 Section 3, Goals and Policies - lists the City’s goals and policies along with public agency 
requirements affecting surface water management in the City. 

 Section 4, Wetland Protection and Management - Outlines the results of the wetland inventory 
and assessment for portions of the City within the South Washington Watershed District and 
identifies applicable wetland protection and buffer standards. 

 Section 5, Water Quality Assessment - Identifies high priority water bodies on which protection 
efforts should focus and identifies important water quality-related state and federal programs with 
which the City needs to comply. 

 Section 6, Water Quantity Assessment - For each of the City’s 13 major drainage districts, it 
presents an overview of the district as well as recommendations to address the major surface 
water management issues in that district, and presents the technical background on the stormwater 
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modeling methods and design of the system. 

 Section 7, Implementation - covers regulatory responsibilities, priority implementation items, 
educational programs, operation and maintenance, the capital improvement program, and 
financing considerations. A plan amendment process is also identified and the distinction between 
major and minor amendment outlined. 

 Section 8, Summary and Recommendations - contains a summary of the SWMP and makes 
recommendations for implementing the Plan. 

 Sections 9 and 10 include the list of reference documents and a glossary of terms, respectively. 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

Prepared by: Bolton & Menk, Inc. Section 2 - Land and Water Resources 

Surface Water Management Plan ǀ N14.117158 Page 7 

 

SECTION 2 - LAND AND WATER RESOURCES 

2.1 TOPOGRAPHY AND WATERSHEDS 

The City of Cottage Grove is located in southern Washington County, about 10 miles southeast of St. 
Paul. The history of the city’s landscape begins around 500 million years ago, when much of Minnesota 
was covered by water, and the sedimentary rock layers that lie under the city were formed. Small areas of 
these layers are exposed on the Mississippi River bluffs today and remain in resistant bedrock knobs 
scattered among later glacial deposits in the West Draw area. 

Before the last advance of the glaciers into the Twin Cities area, the ancestral Mississippi River flowed in 
a deep, wide gorge that passed beneath Lower Grey Cloud Island before turning south. This ancient 
valley, known as the Phalen Channel, eroded downward through sedimentary rock layers, and was 
eventually buried by glacial deposits. The Grey Cloud channel, which separates the Upper and Lower 
islands, marks the northern limit of this ancient Mississippi Channel. This buried valley filled with sand 
and gravel and is now mined on Lower Grey Cloud Island. 

With the exception of these ancient features, most of the topography of Cottage Grove was shaped by the 
last period of glaciation in the Twin Cities Area, which occurred about 10,000 years ago, and was called 
the “Wisconsin Stage.” The glaciers sculpted the landscape and left behind a variety of glacial drift 
deposits (primarily sand and gravel, and windblown deposits, called loess). At the same time, as the ice 
melted in northern Minnesota, enormous amounts of water flowed through the Minnesota and Mississippi 
River valleys (called the glacial River Warren), and formed broad, bench-like terraces of sand and gravel 
along the river corridor. The Trunk Highway 61 corridor roughly separates these two glacial features with 
the flat sandy terraces to the south along the river and the rolling uplands to the north. Resistant knobs of 
bedrock and kettle-shaped depressions formed by melting ice blocks are also scattered throughout the 
uplands. 

The City generally drains from north to south, with topography within the study area varying from very 
flat to fairly steep slopes. The majority of the City is well drained via numerous main ravines or draws 
(namely West Draw, Central Draw, East Ravine, and Seeger Creek), ultimately discharging to the 
Mississippi River. Land surface elevations range from a high of 1,000 feet above sea level to a low of 687 
feet, which is the normal pool elevation of the Mississippi River. Major and minor drainage districts, 
delineating drainage divides in the City, are identified on Map 1 in Appendix A. 

2.2 LANDUSE 

Figure 2 shows existing landuse in the City.  Figures 3 and 4 show existing zoning districts and land 
cover, respectively. The proposed land use for Cottage Grove is shown on Figure 5. This land use is 
based on the City’s 2040 comprehensive plan. The City’s comprehensive plan provides a significant 
amount of narrative and statistical detail on existing and proposed land use and the reader is referred to 
that document for more information on land use planning. Figure 6 shows natural areas and regionally 
significant ecological areas.  The City lies within the jurisdiction of the South Washington Watershed 
District (SWWD) (see Figure 7).  

2.3 GEOLOGY AND GROUNDWATER 

The Geologic Atlas of Washington County, Minnesota1 has detailed descriptions of the surficial geologic 
deposits and formations underlying Cottage Grove. A review of this data reveals that the majority of the 
City is underlain by either unconsolidated St. Peter Sandstone or the soluble Prairie du Chein group. Both 
of these bedrock units can develop sinkholes and other active karst features. Active karst is defined: “…as 
a terrain having distinctive landforms and hydrology created primarily from the dissolution of soluble 
rocks within 50 feet of the land surface.”2  Constructed stormwater pond or infiltration BMPs in active 

 
1 https://conservancy.umn.edu/handle/11299/178852  accessed December 5, 2018 
2 https://stormwater.pca.state.mn.us/index.php?title=Karst  accessed December 5, 2018 
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karst areas can fail due to inadvertent sinkhole creation. Coordination with the watershed district and 
other local agencies is recommended to verify the location of karst sensitive areas and active karst 
features within the City.  The South Washington Watershed District rules require applicants to investigate 
sites to identify areas with active karst and report any known karst features such as sinkholes, springs and 
caves.  Proposed stormwater management BMPs such as infiltration basins and ponds within karst 
sensitive areas will require appropriate location and design.   

There are five aquifers underlying all or portions of Cottage Grove. The Quaternary aquifer has been 
created by glacial meltwater that has generated outwash plains throughout much of the City, creating 
regionally valuable sand and gravel deposits. The thickness of these sediments ranges from less than 10 
feet to greater than 300 feet in the central buried bedrock valley cutting through the City’s center. This 
aquifer is generally un-confined and recharged through direct infiltration from precipitation and leakage 
from surface water bodies. It has not been a major source for groundwater development yet. 

The Prairie du Chein-Jordan aquifer is the main source for all high capacity wells in the watershed. In 
most areas of Cottage Grove, this aquifer lies directly below the surficial deposits. Fractures, joints, faults, 
and solution cavities largely control the flow in this aquifer. The combined Franconia-Ironton-Galesville 
aquifer is only used to a minor degree for groundwater supply. However, both aquifer units provide 
regional groundwater discharge to the St. Croix and Mississippi River. The other bedrock aquifers, the 
Mt. Simon and the Eau Claire, are not significant sources of drinking water in the watershed. 

In many areas of the City, the sensitivity to groundwater impacts is high or very high due to the soil and 
bedrock characteristics (Washington County Groundwater Plan 2014-2024). This groundwater impact 
sensitivity is because water infiltrating within the City can reach the water table in a short period of time, 
leaving little opportunity for attenuation of pollutants through degradation (SWWD 2007). 

2.4 SOILS 

The soils information in this section is taken from the United States Department of Agriculture Natural 
Resources Conservation Service (NRCS) Soil Survey of Washington and Ramsey Counties. The soils 
maps in that report are general and intended for broad planning purposes. The soils of Cottage Grove are 
shown in Figure 8a. Table 2.4 shows the drainage characteristics of each soil series. 

Table 2.4 - Soil Drainage Characteristics 

Soil Series Draining Characteristic Hydrologic Soil Group 

Antigo Well Drained B 

Ostrander Well Drained B 

Sparta Excessively Drained A 

Waukegan Well Drained B 

Zimmerman Excessively Drained A 

 

The drainage nature of the soil is important for determining the surface water runoff from a given area. If 
the soil is well-drained, a significant portion of the precipitation will be infiltrated into the ground, 
whereas if a soil is very poorly drained, most of the precipitation will flow from the site of impact. 

The Hydrologic Soil Group (HSG) defines a soil’s propensity to generate runoff for a given rainfall event. 
Four HSG groups area identified: A, B, C, D. HSG A soils have the lowest potential to generate runoff 
and are typically sandy or gravelly soils. HSG D soils have the highest potential to generate runoff and 
typically consist of muck, peaty muck, and tight clay soils. The associations found within the Cottage 
Grove SWMP study area fall primarily into HSG A to B, indicating a low to moderate potential to 
generate runoff. The soil series located within the City (identified by the soil HSG) have been mapped 
and are shown on Figure 8b (located in Appendix A).  

Hydric soils are those characteristic soils found in wetland areas. A wetland must possess three technical 
criteria in order for it to be identified as a wetland. These three are: 1) hydrophytic vegetation, 2) hydric 
soils, and 3) wetland hydrology. The definition of a hydric soil is: “a soil that is saturated, flooded, or 
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ponded long enough during the growing season to develop anaerobic conditions in the upper part.” 

2.5 KEY WATER RESOURCES 

The following paragraphs provide a general description of key water resources in the City of Cottage 
Grove.  The reader is also directed to the 2016 Watershed Management Plan of the South Washington 
Watershed District for additional details on the lakes, wetlands, rivers and draws of Cottage Grove and 
the neighboring communities.  

2.5.1 WETLANDS 

Cottage Grove contains relatively few wetlands. This is due to the presence of well drained to excessively 
drained soils and undulating terrain and steep ravines covering the majority of the City. 

The natural habitat quality of these wetlands is highly variable depending on past and present land use. 
Some wetlands are entirely surrounded by urban development while others are located in areas which are, 
for the most part, rural and undeveloped. This diversity in wetland surroundings poses a challenge for 
regulatory policy development. Protection of wetland functions and values in urbanized areas should not 
preclude continued growth of the City. Key wetland features can be found in Cottage Grove Ravine, the 
central draw, within Grey Cloud Dunes SNA, and in the north-central portion of the city. These 
complexes are described briefly below. The locations of the wetland complexes referred to are shown on 
Figure 9 and Map 1 in Appendix A. 

East Ravine 

All of the following sites are within the SWWD Greenways Corridor, in Cottage Grove Ravine Regional 
Park. 

Wetland RL-2-3: Ravine Park Lake 

This good quality lake supports a diverse population of native, submerged aquatic plants with a high 
quality mixed emergent marsh community around the perimeter. There are records for the state-threatened 
Blanding’s turtle at the lake, and most of the adjacent upland is mapped as high-quality oak forest on the 
MnDNR Map of Rare Features and Natural Communities. Other features in the vicinity of the lake 
include high quality dry prairie remnants, other good quality wetlands, and a population of the state listed 
threatened plant species kitten-tails. 

Wetland RL-2-2 

This small basin is just north of Ravine Park Lake. It provides exceptional wildlife habitat, due to its 
overall good quality and location within the MnDNR-mapped good quality forest and dry prairie 
remnants of the Cottage Grove Ravine Regional Park. 

Wetland EW 1-1 

Wetland EW 1-1 is a mix of lowland hardwood forest and good to high quality emergent marsh on the 
east branch of the East Ravine. The adjacent upland supports fallow pastureland with remnant good 
quality dry prairie, and populations of the state listed threatened plant species kitten-tails. 

CP2-2 

This large marsh complex is of good to high quality and is part of a complex of good quality natural 
communities. The entire oak forest around the basin is mapped by the MnDNR as a site of biodiversity 
significance, and the northern portion of the woods, adjacent to the wetland, is also included on the 
MnDNR’s map of Rare Features and Native Communities for Washington County. 

Langdon District 

This old river channel that forms the core of this area is part of the SWWD Greenway Corridor.  The 
grassy uplands have provided nesting habitat for the state listed endangered species loggerhead shrike. 
Important wetlands include MR-3-1 and MR-3-A. 
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MR-3-1 

Wetland MR-3-1 is a complex of open water, emergent marsh, and wet meadow, all of medium to high 
quality. In addition to the site’s inherent quality, it has added value as shrike habitat. 

MR-3-A 

This wetland on the 3M property was not evaluated during the survey due to lack of property access. It 
appears to be of moderate quality and may also provide shrike habitat. 

South District 

Several good quality wetlands occur within the Grey Cloud Dunes Scientific and Natural Area (SNA). 
These include MR-6-8 and MR-6-11. 

MR-6-8 

This site is a mix of high-quality sedge meadow, and medium to high quality shallow marsh and shrub 
wetland. 

MR-6-11 

MR-6-11 is a small basin dominated by a high-quality sedge meadow, with floodplain forest and shallow 
open water making up the rest of the site. 

2.5.2 LAKES 

Gables Lake 

Gables Lake is located in the northeast corner of the City, within the Gables Lake District. Gables Lake is 
approximately 5 acres in size and has an estimated maximum depth of about 5 feet. Its drainage area is 
approximately 1,470 acres. The drainage area is largely undeveloped and extends into the southeast 
portion of the City of Woodbury. The drainage area to Gables Lake consists mainly of undevelopable 
wooded and agricultural areas. Gables Lake has no natural outlet but maintains a fairly constant water 
level by a combination of evaporation and infiltration. 

Lake Robert (Shepard’s Woods Pond) 

Lake Robert (Shepard’s Woods Pond) is located in the north-central portion of the City, within the East 
Ravine District. The drainage area to this pond (approximately 560 acres) includes the surrounding 
undeveloped and agricultural areas, including a portion of agricultural area within the City of Woodbury. 
The pond is approximately 15 acres in size and has no natural outlet near the elevation of the Ordinary 
High Water Level (OHW 921.53 NAVD88), but has maintained a fairly constant water level over the 
years by a combination of evaporation and infiltration.  The City is planning to install a 36-inch diameter 
RCP outlet with invert elevation of 920.0 feet (NAVD88) in order to convey the runoff expected from a 
7.4 inch 100-year Atlas 14 rainstorm and maintain water levels within an acceptable range.  DNR and 
Watershed District permits will be required to install the outlet pipe. 

Ravine Park Lake 

Ravine Park Lake is approximately 16 acres in size, has a maximum depth of about 19 feet and a mean 
depth of about 5 feet, and is located within Cottage Grove Ravine Regional Park, north of TH 61. This 
lake receives drainage from a largely undeveloped drainage area, including the entire undevelopable park 
area and surrounding agricultural areas. 

2.5.3 DRAWS AND RAVINES 

The most prominent topographic feature for the majority of the City is the numerous draws and ravines 
that have been worn into the landscape, providing natural stormwater conveyance from the northern 
reaches of the City toward the Mississippi River in the south. As development occurs adjacent to the 
many draws and ravines, these features provide opportunities for not only wonderful aesthetic benefits to 
development, but natural stormwater storage and conveyance routes as well. 
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West Draw 

The West Draw runs from the northwest corner of Cottage Grove to TH 61 and the Hamlet Park area, 
incorporating approximately 1,450 acres of drainage area. An additional 620 acres of drainage area from 
the City of Woodbury drains overland through the West Draw into Cottage Grove. In addition to the 
overland drainage area, the 1979 Woodbury Stormwater Plan proposed that 850 acres draining to a land 
locked basin just north of the Cottage Grove/Woodbury border be pumped into Cottage Grove via a lift 
station. A lift station has been constructed to pump flows into an existing land-locked depression on the 
border of Woodbury and Cottage Grove, but at this time flows are pumped no further. If in the future it 
becomes necessary to connect this existing land locked depression into the Cottage Grove stormwater 
conveyance system in the West Draw, in accordance with the South Washington Watershed District 
Watershed Management Plan, this lift station will be operated during off-peak times. 

The stormwater infrastructure within the West Draw has proceeded according to the City’s 1984 SWMP 
and subsequent drainage studies. This plan sets forth a framework for utilizing the topography within the 
West Draw to provide substantial rate control measures due to the limited downstream stormwater storage 
and conveyance capacity at TH 61. 

Central and East Draws 

The Central and East Draws have subwatersheds of approximately 1,140 and 1,080 acres, respectively. 
The contributing drainage areas to these draws are almost completely developed and the draws appear to 
be relatively stable. Both of these draws are integral to the regional stormwater system within the Central 
and East Draw Districts. The natural stormwater conveyance within both draws is utilized, behind 
constructed berms or roadways providing regional ponding areas at various points within the draws. 

East Ravine 

The East Ravine is the most prominent ravine within the City of Cottage Grove. This major geographic 
feature extends from the north to south end of the City, conveying roughly 25% of the drainage area 
within the City to the Mississippi River. With the construction of the Met Council Interceptor along 
County Road 19, the East Ravine has begun to develop. The proposed regional stormwater system within 
the East Ravine will take advantage of the many existing depression areas and natural conveyance routes. 
The East Ravine is a valuable resource within the City of Cottage Grove that the regional stormwater 
system will seek to protect and enhance. 

2.5.4 STREAMS AND THE MISSISSIPPI RIVER 

The headwaters of O’Connor’s Creek lie along the eastern margin of the City of Cottage Grove. The 
Creek discharges to O’Connor’s Lake, a land-locked basin in Denmark Township. Because of its 
landlocked nature, this lake will be extremely sensitive to increases in runoff volume. 

Seeger Creek and its tributary branches are located in the southeast corner of the City. This creek drains 
approximately 3,600 acres of primarily agricultural drainage area from both Cottage Grove and Denmark 
Township, directly to the Mississippi River. 

The City of Cottage Grove is bordered to the south by the Mississippi River. Apart from a few areas 
within the river floodplain, the majority of the City is located well above the river elevation. A large 
percentage of the City drains directly to the river, therefore, the City desires to minimize the impact of 
pollutants generated from development within the City. 
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SECTION 3 - GOALS AND POLICIES 

3.1 PURPOSE 

The primary purpose of the SWMP is to provide guidance on how the City of Cottage Grove intends to 
manage its surface water. Over time, significant advancement has been made in our understanding of how 
natural and manmade systems function in the context of rainfall, infiltration and runoff. New regulations 
have been created that reflect increased protection for water bodies and emphasize treatment of 
stormwater to protect downstream resources and groundwater. 

A number of the City’s goals and policies are guided by federal, state, regional and local mandates, while 
others arise out of the City’s own desire to protect its natural resources in light of its unique character and 
circumstances. 

A number of regulations, strategies and tools have emerged to manage the City’s land and water resources 
effectively. 

Together these regulations, initiatives and programs provide the basis for the strategies and requirements 
set forth by the City to guide the protection and management of the water resources within the City. This 
section of the SWMP specifically outlines the City’s goals and policies related to surface water 
management. The goals and policies are consistent with the requirements of the South Washington 
Watershed District Watershed Management Plan, Minnesota Rules 8410 and Minnesota Statute 103B.235 
(Local Water Management Plans), and demonstrate a desire, willingness, and commitment by the City to 
reach and sustain a high quality of life for its residents. 

3.2 CITY OF COTTAGE GROVE 

Surface water management is a strong component of the City’s overall approach to protecting and 
preserving the community’s natural resources. The City of Cottage Grove recognizes both the value and 
impact that surface water can have on the quality of life in the community. In this plan, the term surface 
water is used broadly to refer to: 

 Wetlands 

 Lakes and ponds, either natural or artificial 

 The overland runoff resulting from rainfall or snow melt events 

 Streams and other natural channels 

 The Mississippi River 

 Features constructed to temporarily or permanently store runoff such as infiltration areas 

Surface water management also includes the infrastructure designed and constructed to collect, convey, 
store, treat, control and protect surface water resources. The goals and policies form the framework of the 
stormwater management strategies of the City of Cottage Grove. A goal is a desired end toward which the 
City’s policies, standards, criteria and rules are directed. A policy is a governing principle, a means of 
achieving an established goal. Policies prescribe a general course of conduct that leads toward goal 
achievement. 

Goal 1: Manage surface and groundwater resources using approaches that meet or exceed regulatory 

requirements. 

Policy 1.1 – The City will meet, or if required, exceed the adopted surface and groundwater 
protection and management standards and requirements of the South Washington Watershed 
District (SWWD) as well as those adopted by the Metropolitan Council and the State of 
Minnesota, including the Total Maximum Daily Load (TMDL) program and the National 
Pollutant Discharge Elimination System (NPDES) Phase 2 requirements. 
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The South Washington Watershed District rules are attached in Appendix F. The City will 
comply with the South Washington Watershed District’s updated Plan (adopted by the SWWD in 
October 2016) and the Standards Manual (Volume 1).  As per past discussion and agreement with 
the SWWD, however, the City will interpret the runoff volume control requirements and wetland 
impacts in regional stormwater conveyance corridors according to Policies 6.1-6.2 and 5.4, 
respectively, of this Plan. 

 Policy 1.2 – The City is committed to the goal of nondegradation to area water resources.  

Policy 1.3 – The City will adhere to the following policies relating to groundwater protection as 
contained in the Washington County 2003-2013 Groundwater Plan: 

 Work to coordinate with other local government units for groundwater sensitive areas, 
wellhead protection areas, water use contingency and allocation plans and other groundwater 
issues where the plans may affect other jurisdictions. 

 Adopt a wellhead protection plan; where necessary, create overlay districts and standards and 
incorporate into zoning ordinances and other related land use regulations. 

 Develop land use regulations to protect groundwater resources based on completed studies 
and rankings of groundwater recharge areas. 

 Consider requiring a groundwater monitoring plan or groundwater protection plan as part of a 
permit application for businesses that store, use, or transport hazardous materials and for 
properties formerly used as waste disposal sites or transfer facilities. Where available, use 
wellhead protection plans to support this process. 

The City will also take into account the recommendations of the completed Part 2 Wellhead 
Protection Plan (approved by Minnesota Department of Health February 16, 2017)  in its 
management of land use activities. The Wellhead Protection Plan is intended to prevent human-
caused contaminants from entering the public water supply wells and to protect all who use the 
water supply system from adverse health effects associated with groundwater contamination. 

Policy 1.4 – The City will complete either site specific or regional hydrogeologic assessments of 
stormwater infiltration within the high vulnerability Drinking Water Supply Management Area 
(DWSMA) prior to authorizing stormwater infiltration in these areas of concern.  These 
assessments will conform to the “higher level of engineering review” required within the 2018 
NPDES Construction Stormwater Permit or current standards regarding infiltration of stormwater 
within a DWSMA.  

 The City of Cottage Grove stormwater rules require a uniform volume control treatment 
equal to 1” of runoff from the net increase in impervious areas.  The City does not allow 
infiltration within potential problem areas outlined by the MN Department of Health, or the 
MPCA Stormwater Manual.  The City also prohibits all infiltration within the 10-year 
groundwater capture zone of the City wells. 

 The NPDES 2018 Construction Stormwater General Permit prohibits infiltration… outside an 
Emergency Response Area (ERA) within a high vulnerability DWSMA, unless the “…MS4 

Permittee performed or approved a higher level of engineering review sufficient to provide a 

functioning treatment system and to prevent adverse impacts to groundwater.” 

 The Cottage Grove DWSMA is classed as “high vulnerability” (Figure 10) 

o The City will allow infiltration within those areas of the high vulnerability DWSMA 
lying outside of the 10-year groundwater capture zone of the City wells if supported by 
the findings of a higher engineering review (Note: The groundwater management area is 
the area of the 10-year groundwater capture zone rounded out to parcel boundaries). 
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Goal 2: Provide adequate flood protection for residents and structures and protect the integrity of 

conveyance channels and stormwater detention areas. 

 Policy 2.1 – Adopt appropriate precipitation events for design of system components. 

Storm sewers will be sized/designed using intensity-duration-frequency curves for the 5- year 24-
hour precipitation event. Use the precipitation intensities from Atlas 14 for the project location to 
develop a project Intensity- Duration-Frequency (IDF) curve, or use the Atlas 14 regionalized 
IDF values developed by MnDOT with the Rational Method to calculate flow. Lake, natural 
pond/wetland, and detention pond high water levels will be based on an Atlas 14 100-year 7.4 
inch 24-hour MSE3 distribution rainfall event. 

Policy 2.2 – Establish freeboard standards to minimize the potential for flooding of critical 
structures, such as buildings. 

High water levels shall be established as an area develops or when drainage facilities are 
constructed for an area. For stormwater facilities with emergency overflows, the low adjacent 
grade elevation for all new structures must be a minimum of 3 feet above both the peak surface 
water elevation for the 100-year precipitation event and 2 feet above the emergency overflow 
elevation of any immediately adjacent new stormwater basin. The submitted grading plan for this 
basin must identify the direction of overflow and provide adequate flowage easements for the 
overflow. For backyard and side-yard conveyance and temporary ponding areas, there must be at 
least 1 foot between the overland overflow elevation and the low adjacent grade elevation of the 
adjacent structure. 

In land-locked areas with no practical emergency overflow, the low adjacent grade elevation of 
new structures shall be a minimum of 2 feet above the peak water level elevation of back-to-back 
100-year recurrence interval precipitation events, and at least 5 feet above the peak water surface 
elevation generated by the critical 100-year recurrence interval precipitation event.  

Policy 2.3 – Establish peak flow limits to avoid increases in downstream rates caused by 
development and protect channel integrity. At a minimum, peak flow rates after development 
shall not exceed pre-development peak flow rates for the critical 2-year, 10-year, and 100-year 
recurrence interval precipitation events. More restrictive rate control criteria may be required in 
order to protect the integrity of downstream conveyance channels and regional ponds. For 
example, project applicants and developers may be required by the City to restrict site outflow 
rates to less than the per acre inflow or outflow rates listed in the Appendix D Pond Table. 

The SWWD provides guidance as to the acceptable runoff parameters for characterizing an 
existing condition, particularly for agricultural runoff. The City adopts the defined parameters of 
the SWWD. 

Policy 2.4 – Follow watershed authority rules and guidelines in siting detention ponds and other 
stormwater management features in karst-sensitive areas. 

Guidance from the watershed authorities will be used to determine karst-sensitive areas. 
Watershed authority technical guidance and rules as well as the Minnesota Stormwater Manual 
and guidance from the Minnesota Department of Health will be followed in determining the 
suitability of specific sites for certain stormwater management features and only those features 
for which the site is suitable will be approved for installation by the City. 

 Policy 2.5 – The City will preserve flood storage. 

The City shall maintain a policy of “no net loss of storage capacity” in designated stormwater 
ponding areas. 

Policy 2.6 – Maintain and improve the City’s Regional Stormwater Models.  These models are 
important for use in ongoing analysis and design of rainfall, runoff, storage and conveyance 
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through the natural and built drainage systems in the city.  The City will periodically coordinate 
with the SWWD to monitor flows and runoff volumes and to calibrate the regional stormwater 
models to observed conditions within the city.  

17 stormwater ponds were recently identified as having 100-year highwater levels increasing by 2 
feet or more as a result of the Atlas 14 7.4 inch 24-hour rainfall depth and distribution.  These 17 
ponds will be analyzed further regarding highwater levels and outflows through the pipe 
spillways and emergency overflows.  Stormwater ponding and conveyance features including 
emergency overflow spillways and open channel conveyance routes provide a measure of 
resilience to the effects of climate change since small increases in depth provide large increases in 
capacity. 

Goal 3: Pursue the reduction of Total Phosphorus (TP) and Total Suspended Solids (TSS) loading to 

water bodies by compliance, municipal management activities, and public education. 

Policy 3.1 – Encourage the incorporation of acceptable Low Impact Development (LID) 
techniques. 

The City recognizes the water quantity and quality benefits provided by incorporating LID 
techniques into development within the City. The City is committed to working with developers 
to incorporate suitable LID techniques into future development. 

 Policy 3.2 – Minimum Best Management Practices (BMPs) performance criteria. 

The City requires that new development projects include BMPs that, at a minimum, achieve post-
development reductions in TP and TSS by 50% and 80%, respectively. 

Watershed rules call for a TP loading rate of 0.22 lbs./acre/year or existing loading rates, 
whichever is less, for projects that drain to the Mississippi River; and a TP loading rate of 0.075 
lbs./acre/year or existing loading rates, whichever is less, for projects that drain to Ravine Lake. 
 
Policy 3.3 – Comply with the NPDES Phase II program administered by the Minnesota Pollution 
Control Agency (MPCA). 

This program is focused on regulating stormwater runoff. The City of Cottage Grove will comply 
with this program by developing and submitting appropriate documentation as required by the 
program and performing related tasks as appropriate. 

 Policy 3.4 – Promote compliance with zero-phosphorus content fertilizer legislation. 

Minnesota’s Phosphorus Lawn Fertilizer Law was enacted to reduce over-enrichment of rivers, 
lakes, and wetlands with the nutrient phosphorus. Excessive phosphorus in surface water leads to 
an overabundance of algae and other aquatic plants. 

The law was enacted over a period of years starting in 2002. Restriction on phosphorus fertilizer 
use on lawns and turf started in 2004 in the seven-county Twin Cities metro area and in 
Minnesota’s other 80 counties in 2005. Minnesota was the first state in the nation to regulate 
phosphorus fertilizer use on lawns and turf. As of 2012, ten other states have similar laws.3 

 The City will promote awareness of this law in public education efforts. 

 Policy 3.5 – Reduce the use of sand in street de-icing procedures. 

The City strives to tailor applications of sand for ice control in a way which balances public 
safety with environmental quality. The City recognizes that excessive application of sand on 
impervious surfaces results in significant sedimentation of downstream ponds and basins. 

Policy 3.6 – Street sweeping to protect water quality will, at a minimum, be carried out in the 

 
3 https://www.mda.state.mn.us/phosphorus-lawn-fertilizer-law accessed December 7, 2018 
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spring and fall. 

The City undertakes two seasonal street sweeping efforts. Streets are swept once in the spring as 
soon as practical. Streets are swept once in the autumn, generally after most leaves have fallen 
and targeting mature tree areas. Sweeping operations are conducted as necessary throughout the 
year. 

The City intends to keep informed of street sweeping technologies and evaluate replacing 
obsolete equipment with more efficient updated equipment, subject to available funding and 
according to capital improvement priorities. 

 Policy 3.7 – Implement a storm system maintenance program based on objective standards. 

The City will continue to be actively engaged in stormwater inspection, operation and 
maintenance, and repair of the stormwater system on a day-to-day basis. The City will follow a 
formal inspection, cleaning, and repair schedule. As required under the City’s NPDES Municipal 
Separate Storm Sewer System (MS4) permit, at least 20% of the system will be inspected 
annually. Frequency of maintenance is event-based and driven by experience and inspection 
results. 

 Policy 3.8 – Dumping of wastes into the storm drainage system is illegal. 

The City prohibits, through ordinance, the discharge of foreign material into the stormwater 
system, including refuse, yard wastes, sewage, industrial waste or other substances. Examples of 

other substances include materials such as oil, gasoline, antifreeze, paint, solvent, 
herbicides/pesticides, pet waste and other ecological harmful chemicals. 

 Policy 3.9 – The City will have spill response capability. 

The City has access to spill clean-up kits in selected locations. The City will review its current 
program for spill response capability within one year of the date of adoption of this plan by the 
City Council, and if warranted, develop improvements in its spill response capability. Karst-
sensitive areas as identified by the Minnesota Department of Health and the appropriate 
watershed management organization will have spill response plans. 

 Policy 3.10 – Carry out public education. 

The City will actively implement an ongoing public education program. The program is directed 
primarily at City residents. Its objectives are to reduce phosphorus and sediment loadings to water 
bodies. The City Storm Water Information website, newsletter mailings and brochures are the 
primary vehicles for the program. The City also seeks out educational institutions within its 
community to implement programs and/or activities. The City is participating in the East Metro 
Water Resources Education Program to provide educational events and opportunities to the public 
regarding water quality and storm water pollution. 

Goal 4: Classify and effectively manage water bodies in the community to achieve watershed 

management organization, state, and federal regulatory agency standards. 

Policy 4.1 – The City adopts the classification and water quality protection standards for 
significant water bodies within the City of Cottage Grove as specified in the current watershed 
management plan. 

For example, the classification and standards of the South Washington Watershed District 
Watershed Management Plan, adopted in October 2016 will be applied to Ravine Lake, 
O’Connors Creek and the Mississippi River. 

 Policy 4.2 – Develop guidelines for managing ponds with no developed public access. 

The City will implement adequate maintenance for all ponds that are part of the City’s 
stormwater management system to minimize as much as reasonably possible blockages of inlets 
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to- and outlets from- ponds, to maintain the original flood storage capacity, and to insure that 
each pond functions adequately as part of the City’s flood management system. 

Water quality or habitat improvement efforts for ponds without a developed public access must 
be balanced against overall public benefits. Property owners abutting a pond may desire that pond 
to provide or improve functions beyond what the City intends through this plan, such as 
improvement of aesthetics. In such cases, the City will work with affected residents in an 
advisory capacity to improve the pond environment. Where a city-wide benefit and city-wide 
knowledge can be gained, however, the City may elect to either assist with or implement itself, 
management measures on a specific pond. 

Policy 4.3 – The City requires adequate pretreatment of stormwater runoff from development and 
redevelopment activities prior to discharge into all waterbodies. 

Goal 5: Classify and manage wetlands in the community. 

Policy 5.1 – The City will encourage the South Washington Watershed District in their efforts to 
update and complete the wetland inventory and management plan. 

Approximately two-thirds of the wetlands within the City were assessed as part of an effort by the 
South Washington Watershed District in 1998. The inventory data associated with that 
assessment will be used by the City and Watershed District to guide management of those 
wetlands.  The remaining wetland complexes in the City (approximately 40, located in the eastern 
third of the City) will be inventoried and assessed by the Watershed District as outlined in the 
2016 Watershed Management Plan. 

 Policy 5.2 – The City will apply wetland buffer standards. 

Wetland buffer zones are required on all public and private property which abuts a water body. 
The City will adopt the applicable wetland buffer standards of the South Washington Watershed 
District. The buffer standards will be applied to wetlands within parcels that are the subject of 
new development activity that must be approved by the City, or in accordance with the rules of 
the Watershed District. 

Policy 5.3 – The City will encourage the South Washington Watershed District as Local 
Government Unit administering the overall wetland protection and preservation programs. 

The South Washington Watershed District will continue to act as the Local Government Unit 
(LGU) for administration of the Wetland Conservation Act (WCA) of 1991 and all subsequent 
amendments in all portions of the City. This will include the application of officially adopted 
wetland protection standards promulgated through the WCA, and the SWWD as they relate to: 

 Wetland impact sequencing 

 Wetland replacement 

The City supports the objective of no net loss in wetland functions and values within the City and 
will comply with the most current WCA regulations for mitigation requirements for any filling, 
draining, or excavation within a wetland. 

Policy 5.4 – Where it is infeasible to meet watershed authority standards for wetland protection 
within the regional stormwater conveyance corridors identified on Figure 9 in Appendix A and 
also discussed in Section 4.3, the City will work with the SWWD to allow the corridor to serve a 
regional stormwater conveyance function. 

The regional stormwater conveyance corridors identified on Figure 9 in Appendix A of this plan 
are essential components of the natural and man-made stormwater conveyance system that carries 
runoff from the communities of Lake Elmo, Woodbury, and Cottage Grove to the Mississippi 
River. In addition, these conveyance routes have been identified as regionally important 
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stormwater management features in past City and SWWD plans. The corridors are particularly 
important for conveyance of flood flows that could otherwise cause significant property damage. 
The City will work with the SWWD to manage wetland impacts and still allow use of the 
regional conveyance corridor.  For example, SWWD Rule 3.2.2 states: “Wetlands which are 
clearly identified in historic local surface water management plans as integral to stormwater 
conveyance and management under full development may be granted a variance by the SWWD.  
However, all other applicable permits from other agencies still must be addressed.” 

Goal 6: Regulate new development and redevelopment activities. 

Policy 6.1 – The City will comply with the SWWD rules and NPDES Construction Stormwater 
Permit standards for management of stormwater runoff for all development activity disturbing 
one acre or more of land, including projects less than one acre that are part of a larger common 
plan of development or sale, or according to the rules/regulations of the SWWD, whichever is 
more restrictive.  

The City will comply with runoff volume reduction and stormwater treatment as presented in the 
SWWD Plan adopted October 2016, except that in place of the variable area-specific volume 
control requirements, the City shall apply a uniform volume control requirement equal to 
infiltrating 1” of runoff from new impervious areas of a development. For re-development 
projects, a net reduction from pre-project conditions (on an annual average basis) shall be 
obtained for the stormwater discharge volume and the stormwater discharges of total suspended 
solids (TSS) and total phosphorus (TP). The net reduction will apply to the impervious areas that 
are redeveloped.  New impervious area of redevelopments, which is the difference between the 
total impervious area of the site before the re-development activity and total impervious area for 
the post-re-development condition, shall meet the full requirements of the volume control, TSS 
and TP rules. 

At the discretion of the City Engineer, post-construction testing of infiltration/filtration rates 

within stormwater basins will be required, or post-construction records of water level 

measurements within stormwater basins will be required, to verify that design 

infiltration/filtration rates and drawdown periods will be met. 

Where regional facilities are used to manage stormwater from development activity, the regional 
facilities will be constructed and operational prior to development. 

Policy 6.2 – Where infiltration to fully meet the volume control measure is not desirable or is 
infeasible, an Alternative Sequencing procedure will be applied to achieve compliance. 

The City prohibits all infiltration within the 10-year groundwater capture zone of the City wells.  
In addition, based on guidance from the SWWD, the MN Department of Health, and the MPCA 
Minnesota Stormwater Manual, the City will not allow infiltration practices as indicated in Table 
3.2:  



 

Prepared by: Bolton & Menk, Inc. Section 3 - Goals and Policies 

Surface Water Management Plan ǀ N14.117158 Page 19 

 

Table 3.2 - Summary of situations where infiltration of stormwater runoff is prohibited or not 

recommended.4 

Condition Prohibited Not 

recommended 

Not 

recommended 

unless 

conditions are 

met1 

Local rule or ordinance prohibits infiltration X   

BMP is < 100 feet from drinking well in sensitive aquifer3 X   

BMP is < 50 feet from drinking well in a non-sensitive 

aquifer3 

X   

BMP receives discharges from vehicle fueling and 

maintenance areas 

X   

There is less than 3 of separation to bedrock or saturated 

soil 

if CGP applies2 X  

BMP receives discharges from certain industrial facilities4 if CGP applies   

BMP is in areas where high levels of contaminants in soil 

or groundwater will be mobilized by the infiltrating 

stormwater 

if CGP applies  X 

BMP is located in D soils if CGP applies  X 

BMP is 1,000 feet up-gradient or 100 feet down-gradient 

of active karst 

if CGP applies X  

BMP is located within an Emergency Response Area in a 

DWSMA exhibiting high or very high vulnerability 

if CGP applies X  

BMP is located within an Emergency Response Area 

(ERA) in a DWSMA exhibiting moderate vulnerability, or 

outside an ERA in a DWSMA exhibiting high or very high 

vulnerability 

if CGP applies, 

unless a higher 

engineering 

review indicates 

infiltration is 

acceptable 

X  

BMP is located in soils with infiltration rate > 8.3 in/hr if CGP applies  X 

BMP is located within 1 year travel time of drinking 

supply well 

  X 

BMP located within 10 feet of building or structure   X 

BMP located within 35 feet of a septic system   X 

BMP located less than 200 feet from toe of slope that 

exceeds 20% 

 X  

BMP receives discharges from a confirmed stormwater 

hotspot 

  X 

A groundwater mound formed beneath the BMP during 

infiltration extends into the BMP 

 X  

1See discussion for conditions under which infiltration is acceptable. 
2CGP = Construction Stormwater General Permit 
3See Minnesota Rules Chapter 4725 
4To determine if infiltration is allowed for a specific industrial sector or subsector, go to the list of sectors, select the sector of 

interest, and review section 8 for that sector (Use of Infiltration Devices and/or Industrial Stormwater Ponds for Stormwater 

Treatment and Disposal)  

 

 

 
4https://stormwater.pca.state.mn.us/index.php?title=Situations_where_infiltration_is_prohibited_or_not_recommended 

accessed December 7, 2018 
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If infiltration is infeasible and alternate compliance sequencing is proposed, the applicant will 
provide documentation for why infiltration is not feasible or allowable, and the applicant will 
reduce impervious surface associated with the proposed action to the maximum extent practical. 

 The following Alternative Compliance Sequencing steps will be followed in the order shown: 

1. The applicant will use alternative volume control practices, as described in the Minnesota 
Stormwater Manual, that are sized to meet the volume control requirement for the site. 

2. The applicant will use to the maximum extent practical filtration and biofiltration practices, 
using an underdrain and an impermeable liner, that are sized to meet the volume control 
requirement for the site. The MN Stormwater Manual will be used as the definitive guide in 
designing and installing the filtration/biofiltration feature. If the applicant can show that the 
full volume of runoff for the appropriate volume control standard is filtered, the volume 
control requirement will be deemed to have been met. Other alternative BMPs will also be 
considered by the City if the applicant can demonstrate equivalency with the City’s 
requirement. 

3. For circumstances where the applicant cannot cost effectively meet the conditions for post-
construction stormwater management for runoff volume and water quality in policy 6.1 on 
the site of the original activity, the City at its discretion shall identify, or may require the 
applicant to identify, off-site locations where mitigation projects can be completed. 
Mitigation project areas shall be selected in the following order of preference: 

 Locations that yield benefits to the same receiving water that receives runoff from the 
original construction activity 

 Locations within the same Department of Natural Resource (DNR) catchment area as the 
original construction activity 

 Locations in the next adjacent DNR catchment area upstream 

 Locations anywhere within the City 

For applicants that use mitigation projects to meet the requirements in policy 6.1, all mitigation 
projects must involve the creation of new structural stormwater BMPs or the retrofit of existing 
structural stormwater BMPs, or the use of a properly designed regional structural stormwater 
BMP. Routine maintenance of structural stormwater BMPs already required by the City cannot be 
used to meet mitigation requirements. All mitigation projects the City approves shall be 
completed within an approved time frame after the start of the original construction activity and 
the City shall determine and document who the responsible party is for maintaining the BMP. 

4. Use of wet sediment basins sized per the standard described within the MPCA General 
Construction Stormwater Permit. 

If the applicant has followed the Alternative Sequencing procedure above and the full runoff 
volume control standard is still not met, the applicant will pay a cash dedication as a last resort. 
The procedure for calculating the appropriate cash dedication amount is presented in Section 5.4 
of this Plan and the revenue from cash dedications will be ear-marked exclusively for water 
quality or runoff volume reduction improvements in the City. 

For linear projects where the lack of right-of-way precludes the installation of volume control 
practices that meet the conditions for post-construction stormwater management in policy 6.1, the 
City will require a reasonable attempt be made to obtain right-of-way during the project planning 
process. 

The City may allow for lesser volume control on the site of the original construction activity than 
the requirements in policy 6.1 only under the following circumstances: 
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 The owner and/or operator of a construction activity is precluded from infiltrating stormwater 
through a designed system due to any of the infiltration related limitations described above in 
this policy 

 The owner and/or operator of the construction activity implements, to the maximum extent 
practicable, volume reduction techniques, other than infiltration, (e.g. soil decompaction, 
evapotranspiration, reuse/harvesting, conservation design, green roofs, etc.) on the site of the 
original construction activity that reduces stormwater discharge volume, but may not meet the 
conditions for post-construction stormwater management in policy 6.1 

Policy 6.3 – Pursue infiltration of stormwater runoff as appropriate primarily for water quality 
protection, stream baseflow preservation, and channel protection. 

Infiltration of stormwater should be applied as a technique to limit peak flows and runoff volumes 
for precipitation events greater than a 1-year event (2.45 inches of rainfall in 24 hours) only when 
reviewed and approved by the City Engineer. Even when approved, outlets/emergency overflows 
need to be provided for the infiltration areas to assure that freeboard requirements in Policy 2.2 
are met for adjacent low structures. 

 Policy 6.4 – Soil decompaction. 

The City encourages the practice of re-establishing the native infiltrative capacity of soils upon 
completion of mass grading activities. During the development review process, the City will 
recommend that soil decompaction, by means of deep ripping to a depth of at least 18 inches, be 
incorporated into site restoration activities. The volume control benefit provided by the deep 
ripping activity can be applied toward the City’s volume control requirement, per the 
methodology outlined in the SWWD Standards Manual. 

 Policy 6.5 – Detention basin design standards. 

When new ponds are constructed for stormwater management purposes, they will be constructed 
to meet the City’s standards for detention basin design (see Section 6.1.4), as well as those of the 
Watershed District. The sizing of the pond can be adjusted to account for upstream runoff volume 
reduction features or other BMPs in the pond’s watershed. 

 Policy 6.6 – Development pays for itself. 

Storm drainage system financing shall be by trunk area assessments against benefiting properties 
and storm sewer facilities. All new developments shall be required to pay the prorated cost to 
dedicate land and construct a stormwater treatment facility meeting City requirements. 

Policy 6.7 – Additional treatment can be required to protect downstream priority water bodies 
and/or meet jurisdictional WMO requirements. 

The City may require, as a condition of approval to develop vacant land or redevelop existing 
sites, the construction by the developer of additional treatment features (to include ponds) or 
installation of appropriate best management practices over and above that required under Policy 
6.1-6.2. This may be required even when existing improvements or ponds already are in place. 
The City can require these practices when it is necessary to protect the water quality of 
downstream priority water bodies. The City shall apply these requirements if necessary in order 
to meet the phosphorus load targets for Ravine Lake and the Mississippi River as outlined in the 
South Washington Watershed District Rules (2015). 

 Policy 6.8 – Control erosion at construction sites. 

The City requires that applications for new or redevelopment activity include in their applications 
for City review, a SWPPP as required under the NPDES construction permit in effect at the time 
of review. Construction sites will be inspected to ensure compliance with the existing erosion and 
sediment control ordinance, Watershed District requirements, and with the construction site 
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permit under NPDES Phase II MS4 rules administered by the MPCA. The City completes quality 
assurance inspections on all NPDES permits in the City (where the City is not the owner) twice 
each month.  For NPDES permits on City owned projects, inspections are conducted weekly and 
after each 0.5” rain event by either the City or Contractor. A plan review process and a financial 
security instrument are the primary instruments used to establish a basis for compliance. 

Erosion and sediment control best management practices as outlined in the Minnesota Stormwater 
Manual will be required and must be shown on required submittals to the City for approval. Any 
street sweeping conducted by the City to remove erosional debris from streets will be charged to 
the owner of the property. 

3.3 WATERSHED MANAGEMENT ORGANIZATION REQUIREMENTS 

The City of Cottage Grove is within the jurisdiction of the South Washington Watershed District. The 
City of Cottage Grove is required to follow the Watershed District rules and requirements for surface 
water management. 

A general overview of the SWWD is presented below, but readers are encouraged to contact the SWWD 
directly to obtain the most up-to-date information on their goals, policies, rules, and programs. 

3.3.1 SOUTH WASHINGTON WATERSHED DISTRICT (SWWD) 

The South Washington Watershed District covers an area of approximately 110 square miles in 
Washington County at the confluence of the Mississippi and St. Croix River.  The District includes 
portions of the cities of Afton, Lake Elmo, Oakdale, St. Paul Park, Newport, Grey Cloud Island 
Township, Woodbury, Denmark Township, and Cottage Grove. The SWWD was formed in 1993 (it was 
called the Cottage Grove Ravine Watershed District until 1995, when it changed its name to the SWWD). 
The SWWD officially adopted the plan under which it is currently operating in October 2016. Primary 
City water resources identified in the SWWD’s 2016 plan include Ravine Lake and the Mississippi River 
(Pool 2). 

The 2016 Watershed Management Plan identifies seventeen broad goals for the SWWD. In large part, the 
issues that pertain to this SWMP relate to pressures related to land uses, development and urban growth. 
Changing land uses and increases in impervious surfaces have contributed to increased peak flows and 
runoff volumes in the SWWD, impacting lakes, wetlands, and flows in ravines. 

The following Table 3.3.1 lists the goals of the SWWD plan and identifies how the City of Cottage Grove 
goals, policies and strategies in this plan address the goals and policies outlined in the South Washington 
Watershed District Watershed Management Plan. 

 

Table 3.3.1 - Goals of the SWWD Plan 

South Washington Watershed District Policy Cottage Grove Comment or Proposed Action 

Goal:  Minimize existing and future potential damages to 

property, public safety, and water resources due to flood 

events (Including the Cottage Grove Central Draw, West 

Draw intercommunity flow limits, and Clear Channel Pond 

storage expansion). 

Goal 2, 

Policy 2.1, 2.2, 2.3, 2.4, 2.5 

Goal:  Complete establishment of a controlled overflow from 

SWWD’s Northern Watershed to the Mississippi River 

(Central Draw Storage Facility and Overflow project). 

Goal 2, 

Policy 2.1, 2.2, 2.3, 2.4, 2.5 

Goal:  Protection and restoration of SWWD resources to 

meet local resource goals and State standards. 

Goal 1, 3, 4, 6 

Policy 1.1, 1.2, 3.1, 3.2, 3.3, 3.4, 3.6, 4.1, 5.2, 6.1 

Goal:  Prevent resource degradation of SWWD resources 

from bluff, streambank, shoreland, and construction site 

erosion. 

Goal 1, 3, 6 

Policy 3.2, 3.3, 5.2, 6.1, 6.3, 6.8 
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Table 3.3.1 - Goals of the SWWD Plan (continued) 

South Washington Watershed District Policy Cottage Grove Comment or Proposed Action 

Goal:  Implement conservation efforts to ensure long-term 

viability of groundwater resources in South Washington 

County. 

Goal 1 

Policy 1.3, 2.4, 3.9, 6.1, 6.2, 6.3 

Goal:  Protect groundwater resources through pollution 

prevention and management of surface water groundwater 

interactions. 

Goal 1 

Policy 1.1, 1.3, 2.4, 3.8, 3.9, 3.10, 6.1, 6.2, 6.3, 6.8 

Goal:  Protect, restore, and reconstruct native terrestrial and 

aquatic habitat for the benefit of resource management. 

Policy 5.2, 5.3, 

Goal: Facilitate increased resilience of SWWD resources and 

public infrastructure through development of information 

and strategies and implementation of accepted climate 

adaptation practices. 

Goal 1, 2 

Policy 1.3, 2.1, 2.2, 2.3, 2.6, 3.1, 

Goals: 

• In partnership with Local, State, and Regional partners, 

operate a monitoring program adequate to establish baseline 

water quality and quantity measures and identify long-term 

trends. 

• Operate a monitoring program adequate to detect changes 

in loading rates as a result of SWWD implementation actions. 

Goal 1, 2 

Policy 2.3, 6.7 

The City is strongly supportive of the District’s 

monitoring programs and appreciates the value of 

the monitoring data for calibration and verfiication 

of hydrology and hydraulic models. 

Goal:  Maintain updated, district-wide hydrological modeling 

to inform SWWD and municipal management of resources 

and infrastructure. 

Goal 1, 2 

Policy 2.1, 2.3, 

Goal:  Work with local and regional partners to advance 

knowledge of watershed management issues. 

Goal 1, 

Policy 3.3, 3.10, 6.8 

Goal:  Heighten the awareness of key constituencies within 

the SWWD, sufficient to modify behavior to improve the 

recognition and implementation of SWWD policies, 

programs, and activities. 

Goal 1, 3, 4 

Policy 3.1, 3.3, 3.4, 3.5, 3.8, 3.10, 4.2 

City’s NPDES-MS4 permit. 

Goal:  Utilize a Results Based Accountability approach in 

evaluating and refining implementation strategies for 

achieving resource goals and to evaluate and improve 

program performance. 

Noted:  No proposed action 

Goal:  Establish and maintain controls necessary to achieve 

established SWWD resource goals, comply with mandated 

permits and programs, and maximize regulatory consistency 

with neighboring jurisdictions. 

Goal 1, 2, 4, 6 

Policy 1.1, 1.3, 2.4, 4.1, 5.2, 5.3, 6.1, 6.8 

Goals: 

• Limit duplication of planning and implementation efforts by 

the SWWD and its state and local partners by improving 

collaboration and coordination of efforts. 

• Create efficiencies in implementation through partnerships. 

Noted:  No proposed action 

3.4 STATE AND FEDERAL AGENCY REQUIREMENTS 

This section of the SWMP presents a synopsis of the current agency requirements while acknowledging 
the existence of other requirements that may be applicable. Many of these agency requirements are 
focused on wetland resources. However, recent programs at the state level involve nonpoint source 
pollution control. 
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The City is committed to the preservation and enhancement of its wetlands and water resources through 
compliance with local, state, and federal wetland and nonpoint source pollution regulations. 

3.4.1 MINNESOTA DEPARTMENT OF NATURAL RESOURCES (DNR) 

The DNR has regulatory authority over the lakes, wetlands and watercourses in the Protected Waters 
Inventory (Figure 9 in Appendix A).  Public Waters are defined within Minnesota Statutes 103G.005 
Subdivision 15.  Wetlands in the public waters inventory are generally those Types 3, 4, and 5 wetlands in 
excess of 10 acres in rural areas or in excess of 2.5 acres in municipalities and incorporated areas.  
Watercourses in the inventory generally include natural streams and altered watercourses with total 
drainage areas exceeding two square miles and designated trout streams. Information on the location of 
state protected waters and water courses are shown on Figure 9 in Appendix A. 

Other powers and duties of the Minnesota DNR within the City include: 

Floodplain Management 

The Minnesota DNR offers assistance to local floodplain administrators. Communities use their 
floodplain ordinance in conjunction with FEMA-approved maps to guide land use decisions. The DNR 
assists local communities by providing general regulatory assistance.  

Management of the Flood Hazard Mitigation program 

The program’s purpose is to provide technical and financial assistance to local governmental units for 
conducting flood damage reduction studies and for planning and implementing flood damage reduction 
measures.  Eligible projects include: flood damage reduction studies for planning and implementing 
structural and non-structural measures including: acquisition of structures in the flood plain, relocations, 
flood-proofing, development of flood warning systems, public education, flood plain restorations, dams, 
dikes, levees, flood bypass channels, flood storage structures, water level control structures and other 
related activities. 

Shoreland Management 

Minnesota's Shoreland Management Program guides land development along Minnesota’s lakes and 
rivers to protect their ecological, recreational, and economic values. The state shoreland rules (MR 
6120.2500 - 6120.3900) establish minimum standards to protect habitat and water quality and preserve 
property values. These standards are implemented through local shoreland ordinances.  Anyone who 
owns land along a lake or river should contact their city with questions about the standards and permit 
requirements that apply to their property.  The DNR’s role is to ensure that local shoreland ordinances 
comply with the state shoreland rules and to provide technical assistance and oversight to these local 
governments.  

Mississippi River Corridor Critical Area 

The Minnesota Department of Natural Resources (DNR) published rules for the Mississippi River 
Corridor Critical Area (MRCCA), an important milestone toward protecting the river's 72-mile stretch 
through the Twin Cities metropolitan area.  The rules are the result of extensive collaboration with local 
governments, business and environmental groups, and property owners to hear concerns, gather ideas, and 
balance interests for rules that: 

 Improve protections for water quality, habitat and scenic views; 

 Protect existing development and allow redevelopment while protecting key resources; and 

 Provide clear standards for landowners and simplify local government administration. 

Six MRCCA districts are identified in Minnesota Rules, part 6106.0100: 

 Rural and Open Space District (CA-ROS 

 River Neighborhood District (CA-RN) 
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 River Towns and Crossings District (CA-RTC) 

 Separated from River District (CA-SR) 

 Urban Mixed District (CA-UM) 

 Urban Core District (CA-UC) 

3.4.2 U.S. ARMY CORPS OF ENGINEERS (USACE) 

The Corps' regulatory program includes Section 10 of the Rivers and Harbors Act of 1899 and Section 
404 of the Clean Water Act.  Under Section 10, a Corps permit is required to do any work in, over or 
under a 'Navigable Water of the U.S.' Waterbodies have been designated as 'Navigable Waters of the U.S.' 
based on their past, present or potential use for transportation for interstate commerce. Under Section 404, 
a Corps permit is required for the discharge of dredged or fill material into waters of the U.S. Many 
waterbodies and wetlands in the nation are waters of the U.S. and are subject to the Corps' Section 404 
regulatory authority.  

3.4.3 BOARD OF WATER AND SOIL RESOURCES (BWSR) 

The local and regional wetland rules are governed by the Wetland Conservation Act (WCA). The WCA, 
passed in 1991, extends protection to all wetlands unless they fall under one of the exemptions of the 
WCA. The WCA follows a “no net loss” policy. The wetlands covered under the WCA must not be 
drained or filled, wholly or partially, unless replaced by restoring or creating wetland of at least equal 
public value under an approved replacement plan. Replacement ratio is typically 2:1 (2 acres created for 
every 1 acre filled) for wetland impacts. 

A designated Local Government Unit (LGU) is responsible for making exemption and no-loss 
determinations and approving replacement plans. Currently, the South Washington Watershed District 
acts as the LGU for WCA within the City. 

The powers and duties of this Minnesota state agency also include: 

 Coordination of water and soil resources planning among counties, watersheds, and local units of 
government. 

 Facilitation of communication among state agencies in cooperation with the Environmental 
Quality Board. 

 Approval of watershed management plans. 

3.4.4 MINNESOTA POLLUTION CONTROL AGENCY (MPCA) 

The USACE implements provisions of Section 404 of the Clean Water Act with guidance from the EPA 
through a permitting process. The Section 404 permit also requires a Section 401 water quality 
certification before it is valid. The EPA has given Section 401 certification authority to the MPCA. 

The powers and duties of this Minnesota state agency include: 

 Fulfilling mandates from the EPA, particularly in regard to the Clean Water Act. 

 Administration of Cottage Grove's NPDES MS4 permit. 

 Administration of the NPDES construction stormwater permit program. 

 Administration of the NPDES industrial site discharge permit program. 

 Development of Total Maximum Daily Loads (TMDLs) for water bodies and watercourses in 
Minnesota (often in conjunction with other agencies or joint powers organizations such as 
watersheds). 

The NPDES program and the TMDL program. regulate nonpoint source pollution.  These two programs 
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affect stormwater management and address water quality impacts from watershed activities. 

Generally, Phase II of the NPDES program regulates communities less than 100,000 people that are 
within “urbanized” areas. NPDES Phase II addresses three areas of stormwater management: 

 Municipal Separate Storm Sewer Systems (MS4) 

 Construction site activity 

 Industrial site activity 

The primary goal of the MS4 program is to restore the integrity of waters of the state through 
management and treatment of urban stormwater runoff. This program was implemented by the MPCA in 
2003. Regulated communities are required to submit a permit to the MPCA every five years. As part of 
the permit, MS4 communities must develop a Storm Water Pollution Prevention Program that details the 
use of appropriate Best Management Practices. The TMDL program seeks to address waters (lakes, 
streams or rivers) that do not meet their designated use; these waters are considered impaired. Every two 
years the MPCA must publish a list of state-wide impaired waters. 

Surface waters listed as impaired on the Proposed 2018 TMDL (303(d)) impaired waters list developed 
by MPCA listed in Section 5.5 of this report. Broadly, the TMDL process identifies the sources and 
relative load contributions of all inputs to a water body for a given pollutant. Through this process, 
pollutant reduction strategies can be developed to allow a water body to meet its designated use. 
Specifically, a TMDL is a calculation of the maximum amount of a pollutant that a water body can 
receive and still meet its designated use, and an allocation of that amount to the pollutant’s sources. This 
calculation must also include a Margin Of Safety (MOS). 

3.4.5 STATE AND FEDERAL JURISDICTIONAL BOUNDARIES FOR PUBLIC WETLANDS AND WATERS 

Wetlands are delineated in accordance with the Federal guidelines. The USACE and the BWSR regulate 
wetlands as defined by a jurisdictional delineation.  For wetlands that fall under the MnDNR jurisdiction, 
the Ordinary High Water Level (OHW) determines the boundary of MnDNR jurisdiction. The OHW is 
established by the MnDNR. 

3.5 AGENCY STORMWATER PUBLICATIONS 

Best Management Practices (BMPs) are techniques, methods, and measures that prevent or reduce water 
pollution from stormwater runoff. These practices may include regulations, structural features, and 
operation/maintenance procedures. The City of Cottage Grove will adopt the MPCA’s Minnesota Storm 
Water Manual as the standard reference to storm water BMPs.   

In addition, the South Washington Watershed District has developed a Standards Manual. This manual 
provides guidance on meeting the performance endpoints outlined in the District’s 2016 plan for 
managing runoff and protecting water resources. Among other purposes, it is intended to provide 
guidance on the means and methods for achieving watershed standards by providing technical guidance 
on sizing and siting specific BMPs and quantifying the benefits of those BMPs in pollutant load and 
runoff volume reduction. 

3.6 AGENCY CONTACTS 

The primary contacts for local regulating agencies described above are presented below. These contacts 
are accurate as of December 2018. 

South Washington Watershed District  
2302 Tower Drive 
Woodbury, MN 55125 
Phone: (651) 714-3729 
Fax: (651) 714-3721 
Website: www.swwdmn.org  
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SECTION 4 - WETLAND PROTECTION AND MANAGEMENT 

4.1 WATERSHED MANAGEMENT ORGANIZATIONS 

The South Washington Watershed District has the regulatory authority within the City of Cottage Grove 
for wetland protection and management. 

In the late 1990’s, the South Washington Watershed District began the process of creating a Wetland 
Management Plan for the wetlands within the watershed. During the initial phases of that project, the 
wetlands within the SWWD, including 82 of the approximately 140 wetlands within the City of Cottage 
Grove, were evaluated for specific functions and values using a modified version of the Minnesota 
Routine Assessment Method (MnRAM) version 2.0. In 2003, the SWWD sent the draft Wetland 
Management Plan for review; this document establishes standards for wetland management including 
water quality, water quantity, and buffer widths. The wetland management standards in this 2003 draft 
Wetland Management Plan has since been incorporated into the SWWD approved Watershed 
Management Plan. As part of this SWMP, the city will adopt the standards of the SWWD for city 
wetlands. 

4.2 WETLAND ASSESSMENT 

Two factors determine a wetland’s susceptibility to damage from stormwater input: community type and 
community quality (as measured by floral diversity). Some wetland community types, such as sedge 
meadows, are highly susceptible to damage and degradation if exposed to repeated and/or extreme 
fluctuation in water levels (bounce). Other community types, such as floodplain forests, contain species 
that are adapted to this type of “bounce” in water levels and can tolerate stormwater impacts with fewer 
negative effects on the vegetation. 

Similarly, the overall quality of the community affects how susceptible an area is to stormwater impacts. 
Because a high-quality area is more diverse, it is likely to contain species that are somewhat conservative 
in habitat. These conservative species have a lower tolerance for disturbance and usually drop out of a 
community as disturbance pressures increase. Thus, stormwater impacts can reduce the diversity at a site 
and alter the condition of good quality areas. Since low quality areas, by definition, have reduced species 
diversity and tend to be dominated by disturbance-adapted species, stormwater impacts are unlikely to 
cause further degradation at the site. 

In order to provide appropriate management standards for each wetland, it is therefore essential to 
understand the community type (for managing stormwater runoff quantity) and community quality (for 
managing stormwater runoff quality). This information can be gained through completing a functions and 
values assessment for each wetland for which management standards are needed. 

4.3 WETLAND MANAGEMENT STANDARDS 

All of the inventoried wetlands within the SWWD study area were classified for management based on 
wetland type and quality. For wetlands of moderate or low quality, other criteria such as floodplain 
management were also considered when determining the wetland management class. 

An additional category, Wetlands within Critical Stormwater Conveyance Corridor, was added by the 
City of Cottage Grove. These wetlands lie within corridors in the Langdon, West Draw, and East Ravine 
Districts (as identified on Figure 9 in Appendix A) that are critical as regional conveyance features for 
stormwater from portions of the cities of Cottage Grove, Lake Elmo, Oakdale, Afton, and Woodbury. For 
example, the conveyance corridor in the Langdon District is the ultimate conveyance route for over 7,800 
acres (including 600 acres from the City of Woodbury) and the East Ravine District is the ultimate 
conveyance route for over 20,000 acres (including 14,500 acres from the Cities of Woodbury, Lake Elmo, 
Oakdale, and Afton). In addition, these corridors have been part of the regional stormwater conveyance 
strategy since Cottage Grove’s first surface water management planning efforts. Finally, significant 
regional rate control will need to be accomplished in order to protect the integrity of steep ravines at the 
lower end of each corridor that carry the regional discharge to the Mississippi River. 
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There are no viable alternatives to these major regional conveyance routes. 

Flexibility for using these wetlands for stormwater management is also critical for preservation of the 
ecological value in other priority natural areas, including corridors near the Grey Cloud Dunes, along the 
terraces adjacent to the Mississippi River, and in portions of the Cottage Grove East Ravine. Certain 
wetland management standards are adjusted for wetlands within a Critical Stormwater Conveyance 
Corridor to allow maximum flexibility in their management. The adjustment of these standards will be 
based on a mutual agreement between the City and SWWD. A summary of the management classes, and 
the number of wetlands in each class, is presented in Table 4.3. 

Table 4.3 - Wetland Management Classification 

Management Classification Number of Wetlands 

Stormwater Conveyance 10 

Protect 23 

Manage I 21 

Manage II 15 

Filled 9 

No Access 1 

Lake 3 

 

The wetland management standard categories identified in Table 4.4 include: 

 Water Quality Protection 

 Water Quantity Protection 

 Buffer Zones 

 Wetland Mitigation 

4.3.1 WATER QUALITY 

Increased pollutant loads to wetlands, especially nutrients and sediments, are a significant contributing 
factor to the degradation of diverse wetland systems. Some provision for water quality treatment before 
stormwater discharges into wetlands must be addressed. Since phosphorus is an important nutrient and is 
related to the removal of other contaminants, stormwater pretreatment for phosphorus is required for 
different wetlands depending on what is necessary to preserve their functional values. 

In order to preserve those systems that still possess higher functional values for wildlife habitat and floral 
diversity/integrity, a stricter standard based on phosphorus loads is required. As discussed for lakes, 
wetland can serve as nutrient sinks, thus loads become important rather than just concentrations. 
Increased nutrient loading can affect the plant community of a wetland and therefore a more restrictive 
total loading standard is needed for Protect and Manage 1 wetlands. This is important since the wetland’s 
functional value is highly dependent on the plant community quality. Wet detention ponding along with 
other BMPs can be used to accomplish the pretreatment requirements of the standards given in Table 4.4. 

4.3.2 WATER QUANTITY 

The State of Minnesota Stormwater Advisory Group has prepared a technical paper, Storm-Water and 
Wetlands: Planning and Evaluation Guidelines for Addressing Potential Impacts of Urban Storm-Water 
and Snow-Melt Runoff on Wetlands, which divides wetland community types into the categories of 
highly susceptible, moderately susceptible, slightly susceptible, and least susceptible. This document was 
used as a guideline for developing protection standards for each wetland in the city, and for developing 
overall stormwater susceptibility ranking. A summary of different community types and their 
susceptibility to stormwater impacts is provided in Table 4.3.2. 
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*Guidance for Evaluating Urban Storm-Water and Snow-Melt Runoff Impacts on Wetlands (Minnesota Storm Water Advisory 

Group, 1997) 

4.3.3 BUFFERS 

The wetland standards in Table 4.4 call for the establishment of “buffer zones” around wetlands. For 
wetlands within the SWWD, the Wetland Management Classification provides buffer zone widths 
designed to preserve the functions and related values of each basin.  

A buffer of undisturbed vegetation around a wetland can provide a variety of benefits. The buffer can 
consist of trees, shrubs, grasses, wildflowers, or a combination of plant forms. Buffers reduce the impacts 
of surrounding land uses on wetland functions by stabilizing soil to prevent erosion; filtering solids, 
nutrients, and other harmful substances; and moderating water level fluctuations during storms. Buffers 
also provide essential habitat for feeding, roosting, breeding and rearing of young birds and animals; and 
cover for safety, movement and thermal protection for many species of birds and animals. Buffers can 
reduce problems related to human activities by blocking noise and glare from lights and reducing 
disturbance. Even a 10-20 foot buffer (depending on the slope steepness) of tall vegetation can provide 
some water filtering benefits, but wider buffers will provide additional water quality and habitat benefits. 

Buffers can be planned to tie important upland habitats to wetlands, or connect wetlands and other waters. 

Since many animal species require both wetland and upland habitats as part of their life cycles, and also 
require opportunities to move to escape predators or find food and cover, buffers should be planned to 
maximize these connections. Buffers will be most effective if the landowners around a wetland make a 
continuous buffer and connect desirable wetland and upland habitats. 

Cutting vegetation, dumping grass clippings or other debris, and trampling should be avoided in buffer 
areas. If a path is desired through the buffer, it should be mown only as wide as necessary for walking, 
and gently meandered so that it does not encourage erosion or carry sediments and nutrients from 
surrounding areas to the wetland. 

4.3.4 WETLAND MITIGATION 

Regardless of wetland classification, loss of wetland area (i.e. impacts) will be mitigated (i.e. replaced) 
on-site whenever practical. The project applicant is responsible for demonstrating that on-site mitigation 
is not technically feasible or sound by a sequencing analysis. Where on-site replacement is determined 
unsuitable, replacement of wetland impacts shall be located within the hydrologic subwatershed; if 
location within the subwatershed is not feasible, mitigation should occur within the watershed. Where on-
site replacement is not appropriate or possible, wetland replacements will target areas which exhibit flood 
prone conditions. Credits will be allowed for mitigating wetland impacts. 

Replacement of wetland impacts on projects by public road authorities are provided through the State 
wetland bank, or through a separate wetland bank managed by the Minnesota Department of 
Transportation Metro Division. Impacts to wildlife habitat are difficult to quantify, therefore, mitigation 

Table 4.3.2 - Wetland Community Susceptibility to Stormwater Impacts* 

Highly Susceptible Wetland 

Types 

Moderately Susceptible 

Wetland Types 

Slightly Susceptible 

Wetland Types 

Least Susceptible 

Wetland Types 

Sedge Meadow Shrub-carrs Floodplain Forests Gravel Pits 

Open Bogs Alder Thickets Fresh (Wet) Meadows Cultivated Hydric Soils 

Coniferous Bogs Fresh (Wet) Meadows Shallow Marshes Dredged Material/ 

Fill Material Disposal Sites 

Fill Material Disposal Sites    

Calcareous Fens Shallow Marshes Deep Marshes  

Low Prairies Deep Marshes   

Coniferous Swamps    

Lowland Hardwood Swamps    
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of wildlife impacts will be accomplished through maintaining connectivity to surrounding habitat areas. 

4.4 SUMMARY OF WETLAND MANAGEMENT STANDARDS 

Table 4.4 summarizes the management standards that the City will adopt for each wetland management 
classification for wetlands within the SWWD. 

1 “Existing” means the existing hydrologic conditions. If there have been significant changes in conditions, it means the 

conditions which established the current wetland. 

2 This standard will be determined at a later time based on a mutual agreement between the City and SWWD. 

 

Table 4.4 - Wetland Management Standards for Wetlands within SWWD 

Criteria Protect Manage I Manage 2 Within a Critical Stormwater 

Conveyance Corridor 

Water Quality 

Phosphorus Inflow Load 

(average annual pounds) 

Maintain 

predevelopment 

60% post- 

development load 

reduction 

60% post- 

development load 

reduction 

Based on Management 

Classification 

Water Quantity 

Storm bounce 

10-year rainfall (4.2-

inch) 

Existing
1
 

Existing plus 

1.0 foot 
No limit To be determined

2
 

Discharge rate (inflow)  

2-year (2.8-inch) & 

100-year (6.3-inch) 

rainfall 

 

Existing
1
 

 

Existing or less 

 

Existing or less 

 

To be determined
2
 

Inundation period 

1-year rainfall (2.4-

inch) 

Existing
1
 

Existing plus 2 

days 

Existing plus 7 

days 
To be determined

2
 

Inundation period 

2-year rainfall (2.8-

inch) 

Existing
1
 

Existing plus 14 

days 

Existing plus 14 

days 
To be determined

2
 

Run-out control 

elevation (free 

flowing) 

 

No change 
0 to 1.0 feet 

above existing run 

out 

0 to 4.0 feet 

above existing 

run out 

Based on Management 

Classification 

Run-out control  

elevation (landlocked) 

Based on SWWD 

Floodplain Map 

Based on SWWD 

Floodplain Map 

Based on SWWD 

Floodplain Map 

Based on Management 

Classification 

Buffer Width 

Wetlands <1 acre 75 feet 50 feet 25 

feet 

Based on Management 

Classification 

Wetlands >1 acre 100 feet 75 feet 50 

feet 

Based on Management 

Classification 

Impact Mitigation 

Area 

replacement 

ratio 

3:1 2:1 2:1 
Based on Management 

Classification 

Volume 

replacement 

ratio 

2:1 2:1 2:1 
Based on Management 

Classification 
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4.5 PROCEDURES FOR WETLANDS NOT INVENTORIED 

Roughly two-thirds of the wetlands within the city were inventoried by the SWWD in 1998. The 
approximately 40 remaining, non-inventoried wetlands are primarily in the eastern third of the City 
(Sections 1, 12, 13, 23, 24, 25, 26, and 34-36). Additional non-inventoried wetlands can also be found in 
Sections 3, 5, 7, and 19.  The SWWD will update the Wetland Management Plan as outlined in the 2016 
Watershed Management Plan. 
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SECTION 5 - WATER QUALITY ASSESSMENT 

5.1 BACKGROUND 

Since the early 1990’s, there has been a considerable increase in the number and rigor of rules and 
programs at the state and federal level pertaining to water quality protection of surface and groundwater 
resources. In addition, the South Washington Watershed District has also adopted increasingly stringent 
control measures to protect water quality. The SWWD have identified priority surface water resources 
within their jurisdiction that they believe merit specific levels of water quality protection. As part of their 
updated watershed plans, the SWWD adopted management standards for designated priority waters in 
Cottage Grove. 

Approximately 20% of the City was developed prior to the onset of more stringent water quality 
regulations occurring in the early 1990’s. These areas of the City, including portions of the Central, East, 
St. Paul Park, and Thompson Grove Districts, provide only minimal stormwater ponding facilities, with 
the focus of these facilities being primarily flood control, not water quality treatment. The City has 
developed a list of water quality related system improvements used to guide the City in retrofitting these 
older portions of the City. Further discussion about the water quality improvements list is covered in 
Section 5.3 of this chapter. 

This chapter will identify the priority waters and management standards applying to those waters. This 
chapter will also present information on the state and federal programs which most directly affect how the 
City manages its water resources to protect water quality. 

5.2 SYSTEM IMPROVEMENTS FOR WATER QUALITY 

In 2000, a list of water quality-related system improvements was developed to guide City efforts in this 
area. 

The projects listed as well as estimated costs to implement the projects are presented in Appendix G at the 
back of this report. Most of the improvements involve removal of accumulated sediment and expansion of 
pond wet volumes to enhance pollutant removal performance of the ponds. In some cases, berms within 
the ponding areas were proposed to improve stormwater circulation in the pond with the intent of 
enhancing performance. The water quality-related system improvement appendix is adopted by reference 
for this report but should be reviewed and re-evaluated in the context of new regulations, requirements, 
and priorities that have arisen since it was developed, including NPDES and TMDLs (covered later in this 
chapter). 

5.3 WATER QUALITY CASH DEDICATION 

Greater impervious coverage associated with new development or redevelopment activity places 
additional burdens on the storm drainage system by increasing the rate and volume of runoff. This in turn 
increases the amounts of pollutants exported from a development site. Existing or expanded storm 
drainage systems needed to serve the developed area provide an efficient means of delivering these higher 
pollutant loads to downstream receiving waters. Unless these pollutant loads are reduced, downstream 
receiving waters will be degraded over time as a result of development. 

The City of Cottage Grove recognizes its responsibility to protect priority water resources from adverse 
impacts due to increases in land use intensity caused by development and redevelopment activities. 

To minimize the impacts of development on Cottage Grove’s priority water bodies, development and 
redevelopment activity shall be subject to water quality mitigation requirements as outlined in the policies 
under Goal #6 in Chapter 3. Where applicable mitigation requirements are determined infeasible to be 
fully met on-site, this plan also includes provisions for collecting water quality cash dedications under 
certain situations and dedication of the revenue from such collections to help finance system requirements 
related to stormwater quality and runoff volume control. The following is intended to better define under 
what conditions the City can collect a cash dedication and how it will be calculated: 



 

Prepared by: Bolton & Menk, Inc. Section 5 - Water Quality Assessment 

Surface Water Management Plan ǀ N14.117158 Page 33 

 

1. To the maximum extent practical, the volume control and water quality standards presented in 
this plan should be fully met on-site. However, infiltration as a volume control measure may be 
undesirable or impossible because of site conditions as outlined in Policy 6.2, and/or water 
quality treatment to achieve full compliance with total phosphorus removal standards may be 
infeasible or impractical. 

2. If the applicant claims that infiltration is not feasible or it is not allowable on-site, the applicant 
must provide supporting documentation and follow the Alternative Compliance Sequencing as 
outlined in Policy 6.2. 

3. If the applicant has followed the Alternative Sequencing procedure and the full infiltration 
requirement applicable to the site is still not met, the applicant will pay a cash dedication as a last 
resort for mitigation. 

4. The procedure for calculating the appropriate volume control cash dedication amount is as 
follows: 

 The volume of 1” of runoff from the total impervious coverage of the site will be calculated. 

 An average depth of temporary ponding of 2 feet will be used to convert the volume of 
infiltration required to an area required for the theoretical infiltration feature. 

 The City Council will adopt, and adjust periodically, a unit land area price for each type of 
land use and a unit infiltration feature construction price that will be applied to the area of the 
hypothetical infiltration feature necessary to accommodate the runoff volume. The sum of the 
two components will be the cash dedication for the project. 

 To the extent that a percentage of the infiltration volume can be met by the development, the 
infiltration cash dedication will be based on the shortfall on a pro-rata basis. 

5. The procedure for calculating the water quality total phosphorus removal off-site mitigation cash 
dedication is as follows: 

 The TP load from an acre of impervious surfaces in the MIDS model is 1.837 
lbs./acre/year. 

 In MIDS, an infiltration basin sized for 1 acre of impervious surface (1815 sq. ft., 2’ 
depth, 1.6 in./hr.) achieves 1.762 lbs./year TP removal (96%). 

 The unit cost of TP removal ($/lbs./year) is computed based upon the sum of the 1815 sq. 
ft. basin construction cost plus the 1815 sq. ft. land cost divided by the 1.762 lbs./year of 
TP removal. Construction and land unit costs are listed below in subsection 7. Cash 
dedications will be based on the unit costs of TP removal multiplied by the desired TP 
removal lbs./year 

6. For redevelopment projects, when the total impervious area on the site is increased by any 
amount, the cash dedication will be based on the total impervious coverage of the site after re-
development. The purpose of this standard is to discourage net increases in impervious coverage 
for re-development. 

7. For the year 2019, the recommended rates are as follows: 

 Construction/installation cost:  $14.00/sq-ft 

 Cost per acre for calculated infiltration feature surface for specific land types: 

o Residential    $150,000/ac. 

o Schools and Churches   $267,900/ac. 

o Industrial    $117,600/ac. 

o Commercial    $357,200/ac. 
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8. The proceeds from the cash dedication will be ear-marked exclusively to finance water quality 
and runoff volume reduction improvements in the City. 

9. Example volume control cash dedication amounts based on this procedure are as follows: 

 Five acre new low-density residential development (20% impervious) - $31,660 

 Five acre new commercial development (75% impervious) - $151,100 

 Five acre new commercial development (75% impervious), can infiltrate only 1/3” of runoff 
on the site instead of 1” of runoff - $100,733 

 Two acre commercial re-development project (impervious coverage increased from 75 
percent to 80 percent) - $64,469 

 Two acre commercial re-development project, no impervious increase - $0 

10. Example TP removal cash dedication amounts based on this procedure are as follows: 

 1 lbs. TP removal from industrial development - $17,202 

 1 lbs. TP removal from commercial development - $22,868 

 5 lbs. TP removal from residential development - $89,840 

11. The Alternative Sequencing Procedure and cash dedication will be in effect until such time as the 
SWWD develops and adopts a system with which the City must comply. 

5.4 TOTAL MAXIMUM DAILY LOADS AND IMPAIRED WATERS 

Several waters within the City as well as the Mississippi River adjacent to its southern border are listed on 
the state impaired waters list. Known as the 303(d) list from the applicable section of the federal Clean 
Water Act, these waters are ones that do not currently meet their designated use due to the impact of a 
particular pollutant or stressor. If monitoring and assessment indicate that a waterbody is impaired by one 
or more pollutants, it is placed on the list. At some point a strategy would be developed that would lead to 
attainment of the applicable water quality standard. 

The process of developing this strategy is commonly known as the Total Maximum Daily Load (TMDL) 
process and involves the following phases: 

 Assessment and listing 

 TMDL study 

 Implementation plan development and implementation 

 Monitoring of the effectiveness of implementation efforts 

Responsibility for implementing the requirements of the federal Clean Water Act falls to the U.S. 
Environmental Protection Agency. In Minnesota, the EPA delegates much of the program responsibility 
to the state Pollution Control Agency. Information on the MPCA program can be obtained at the 
following web address: https://www.pca.state.mn.us/water/total-maximum-daily-load-tmdl-projects   The 
following is an excerpt from the MPCA website describing the program and its need: 

The Clean Water Act requires states to publish, every two years, an updated list of streams and lakes that 
are not meeting their designated uses because of excess pollutants. The list, known as the 303(d) list is 
based on violations of water quality standards and is organized by river basin.  

Beyond the federal requirements, there are many reasons for us to move forward with the development of 
TMDLs. Foremost is the need to clean up our rivers, streams and lakes to maximize their contributions to 
the state’s economy and quality of life and to protect them as a resource for future generations. 

For each pollutant that causes a water body to fail to meet state water quality standards, the federal Clean 
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Water Act requires the MPCA to conduct a TMDL study. A TMDL study identifies both point and 
nonpoint sources of each pollutant that fails to meet water quality standards. Water quality sampling and 
computer modeling determine how much each pollutant source must reduce its contribution to assure the 
water quality standard is met. Rivers and streams may have several TMDLs, each one determining the 
limit for a different pollutant. 

Table 5.4 lists the 303(d) impaired waters within the City of Cottage Grove and Figure 11 shows the 
location of these waters in the City. 

 

1A state-wide mercury TMDL study was approved in 2008 

The absence of a waterbody from the 303(d) list does not necessarily mean the waterbody is meeting its 
designated uses. It may be that it has either not been sampled or there is not enough data to make an 
impairment determination. Additionally, where mercury is identified as a stressor, the TMDL approach 
will be regional in nature as mercury is most commonly an air-borne pollutant. 

For impaired waters whose watersheds extend into adjacent communities, the City may request the 
appropriate jurisdictional WMO to take the lead (with the City participating as needed) or to co-facilitate 
the completion and implementation of the TMDL. For TMDLs that have regional implications and 
potentially major implications for Cottage Grove (e.g., any of the Mississippi River TMDLs), the City 
will cooperate with lead agencies. Part of this involvement will be aimed at assuring due 
acknowledgement and consideration is granted the City for its past efforts to control urban nonpoint 
source inputs to the impaired water. 

Figure 12 shows potential hotspots and contaminant sources in “What’s in my Neighborhood.” The 
MPCA provides a wide variety of environmental information through the “What’s in my Neighborhood” 

Table 5.4 - 303(d) List of Impaired Waters within the City of Cottage Grove 

Water Body City Ponding 

Designation 

Year First 

Listed 

Assessment 

Unit ID # 

Affected Use Pollutant or Stressor TMDL 

Complete 

Unnamed 

Creek (East 

Ravine) 

N/A 2002 07010206-517 Aquatic life Fish Bioassessments Yes 

Ravine Park 

Lake 

ER-P5.4 2006 82-0087-00 Aquatic 

recreation 

Nutrient/Eutrophication 

Biological Indicators 

Yes 

Mississippi 

River (Upper 

St Anthony 

Falls to St 

Croix R) 

N/A 1998 07010206-814 Aquatic 

consumption 

Mercury in fish tissue1 

Mercury in water 

column 

Pcb in fish tissue 

Perfluorooctane 

sulfonate (pfos) in fish 

tissue 

Perfluorooctane 

sulfonate (pfos) in 

water column 

Yes 

approved 

for 

Mercury 

2017 07010206-814 Aquatic life Nutrients 

Total suspended solids 

Yes 

approved 

for TSS 

2017 07010206-814 Aquatic 

recreation 

Fecal coliform No 

Lake St. 

Croix 

N/A 2008 82-0001 Aquatic 

recreation 

Excessive 

Nutrients/Phosphorus 

Yes 
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website5: including potentially contaminated sites, restored sites, environmental permits and registrations.  
This information is provided to help citizens understand their communities and environment. 

5.5 NPDES MS4 PERMIT PROGRAM 

In 2003, the Minnesota Pollution Control Agency required the City to submit an NPDES Permit 
Application to minimize the discharge of stormwater runoff pollutants and authorize stormwater 
discharge from the City’s Municipal Separate Storm Sewer System. 

The MPCA also required the City to prepare and submit a Stormwater Pollution Prevention Program 
(SWPPP). 

The SWPPP identifies a combination of stormwater Best Management Practices (BMPs), including 
education, maintenance, control techniques, system design and engineering methods, and such other 
practices, both existing and planned, determined appropriate to meet the NPDES Permit requirements. 

The Cottage Grove SWPPP includes 37 BMPs in the following categories or Minimum Control 
Measures: 

 Public Education and Outreach 

 Public Participation and Involvement 

 Illicit Discharge Detection and Elimination 

 Construction Site Runoff Control 

 Post-Construction Runoff Control 

 Pollution Prevention/Good Housekeeping 

Each year of the 5-year permit cycle, the City must conduct an Annual Public Meeting and submit an 
Annual Report to the MPCA which summarizes: 

 The status of compliance with Permit conditions; 

 Assessment of the appropriateness of the BMPs; 

 Progress towards achieving the measurable goals for each of the minimum control measures; 

 Stormwater activities planned for the next reporting cycle; 

 A change in any BMP or measurable goals for any of the minimum control measures; and 

 A notice that the City is relying on another entity to satisfy some of the Permit obligations (if 
applicable). 

The BMPs listed in the SWPPP are a legally enforceable part of the Permit. The City must complete the 
tasks and milestones to remain authorized to discharge stormwater into waters of the state. 

5.6 RECOMMENDATIONS 

Following are recommendations related to this chapter of the SWMP: 

 Re-evaluate/update the list of water quality-related system improvements developed in 2000 and 
included in Appendix G in light of changes in regulatory emphasis and management priorities. 
Complete the re-evaluation/update within one year of date of adoption of this plan by the City 
Council. 

 Adopt the water quality cash dedication calculation methodology outlined in this chapter, and 
periodically review, update as necessary, and adopt unit costs for land dedication, outlet 

 
5 https://www.pca.state.mn.us/data/whats-my-neighborhood accessed December 5, 2018 
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appurtenance, and excavation as a basis for calculating the total water quality cash dedication 
when it is applied. 

 Cooperate with state and local entities as needed to develop and implement TMDLs for listed 
impaired waters within the City. 
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SECTION 6 - WATER QUANTITY ASSESSMENT 

6.1 TECHNICAL BACKGROUND 

Stormwater facilities are an essential part of the development of any municipality. As an area develops 
from rural uses to urban uses, culverts and drainage ways that were adequate for rural runoff can become 
overloaded and may cause flooding and property damage. 

The primary functions of an urban stormwater system are to protect the quality of a community’s water 
resources and to reduce economic loss and inconvenience due to the periodic flooding of streets, buildings 
and low-lying areas. The desirable economic endpoint is reached when the cost of environmental impacts 
and damage attributable to storm flooding plus the cost of surface water facilities reaches a minimum. 
Economy is not the only consideration, since well-designed surface water facilities also provide water 
quality benefits and improve aesthetics, wildlife habitat, and recreational opportunities. 

If a planned program of storm water management is established and implemented in the early 
development stages of a drainage basin, the most economical stormwater system will be achieved. The 
substantial cost of duplication and waste arising from storm water management construction or 
reconstruction after an area is developed can also be avoided. Trunk storm sewers and ponding areas can 
then be incorporated into a developer’s plan as required. Map 1 at the end of this report identifies the 
City’s existing trunk facilities, as well as proposed facilities to act as a guide as development occurs. 

6.1.1 DESIGN STORM 

Stormwater runoff is defined as that portion of precipitation which flows over the ground surface during, 
and for a short time after, a storm. The quantity of runoff is dependent on the following: 

 Rainfall depth and intensity of the storm event 

 Amount of antecedent rainfall 

 Length of storm 

 Type of surface upon which the rain falls (i.e. soils, land cover, impervious surfaces) 

 Slope of the ground surface 

The intensity of a storm is described by the amount of rainfall that occurs over a given time interval. 
Storms are typically characterized by their design frequency. A design frequency designates the 
probability a single storm of a specific magnitude is expected to recur. Thus, the degree of protection 
afforded by storm sewer facilities is determined by selecting a design frequency for analysis. 

The following design frequencies are required by the Cottage Grove SWMP for sizing trunk facilities: 

 5-year Rational Method for storm sewer design 

 NOAA Atlas 14 100-year, 7.4-inch 24-hour (MSE3 distribution) event for overland drainage and 
pond storage design 

As development occurs in Cottage Grove, actual storm sewer design should be a 5-year minimum 
recurrence for lateral, or local, systems in residential and commercial areas. This implies that no street, 
parking lot, or backyard ponding would occur for the 5-year design event. 

Trunk facilities should be analyzed and designed to accommodate the 100-year ponded discharges plus 5-
year rational flows from areas that enter the trunk to be carried to the next storage area downstream. 

The excess runoff caused by storms greater than the 5-year will be accommodated by transient street 
ponding and overland emergency overflow (EOF) routes. The City requires that these EOF routes be 
identified on the grading plan, in accordance with Policy 2.2. During the City development review 
process, the City will ensure that these EOF routes provide the necessary protection to proposed 
properties within the development and downstream properties. 
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In general, complete protection against large, infrequent storms with return intervals greater than 100 
years is only justified for important flood control projects. For most developing areas like Cottage Grove, 
the cost of constructing a large capacity storm drainage system (for events greater than the 100-year) is 
much greater than the amount of property damage that would result from flooding caused by a larger than 
100-year event occurring in a system designed for the 100-year event. 

6.1.2 HYDROLOGIC DESIGN PARAMETERS 

Table 6.1.2 provides Natural Resources Conservation Service (NRCS) Curve Number (CN) values and 
runoff coefficients used in the SWMP to quantify runoff from future land uses. As noted earlier, the 
predominant Hydrologic Soil Group (HSG) within the study area is HSG A to HSG B. The CN values in 
Table 6.1.2 reflect HSG B, with average soil moisture conditions (Antecedent Moisture Condition II). 

 

 

 

 

 

 

 

 

 

For the areas within the City containing primarily HSG A soils, the CN values within Table 6.1 for 
certain land use types (Bluff/Ravine, Park/Open Space, Rural Residential and ROW) may be lowered to 
reflect soils with a higher infiltration rate. However, it is assumed that the pervious surfaces for more 
urban land use types (Urban Residential and Commercial/Industrial) containing primarily HSG A will 
actually generate runoff depths similar to that of HSG B soils, due to factors such as: 

 Compaction of the soil surface layer during construction 

 Placement of topsoil and sod to retain soil moisture and promote healthy turf establishment 

 Efficiently graded lots, limiting the amount of runoff allowed to pool on the landscape and 
infiltrate. 

The CN values presented in Table 6.1 should be adjusted for site specific conditions based on the site 
percent impervious surface, as necessary. Generally, these calculations should assume a CN value of 61 
for site pervious areas. In addition, the SWWD watershed management plan requires a maximum pre-
development non-urban land use value of 62 be used. Additional information regarding recommended 
hydrologic design parameters can be found in the SWWD Standards Manual. 

In addition to identifying the land use type for a specified area, the determination of the amount of runoff 
generated from that area also requires the estimate of a time of concentration. The time of concentration is 
the time required for the runoff from a storm to become established and for the flow from the most remote 
point (in time, not distance) of the drainage area to reach the design point. The time of concentration will 
vary with the type of surface receiving rainfall and the slope of the surface. Generally, a time of 
concentration no less than 8 minutes should be used for the design of stormwater systems. 

6.1.3 CONVEYANCE SYSTEM DESIGN PARAMETERS 

The following standards apply to all new conveyance system designs: 

 The capacity of a storm sewer is dependent on the pipe slope, pipe diameter, and roughness of the 

Table 6.1.2 - Runoff coefficients and Curve Numbers for Future Land Use 

Land Use Type 
Runoff Coefficient C 

CN Value 
5-Year 

Bluff/Ravine 0.14 55-58 

Public/Open Space 0.17 61 

Rural Residential 0.23 66 

Low Density Residential 0.38 75 

Medium Density Residential 0.59 85 

High Density Residential 0.66 88 

Commercial/Industrial 0.71 90 

Ponds 1.0 100 

Special As required by the City Engineer 
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inner surface of the pipe. Computations for storm sewer capacity have been based on Manning's 
equation. For the purposes of storm sewer design, a Manning’s roughness coefficient (n) of 0.013 
should be used for concrete storm sewer pipe and 0.024 for corrugated metal pipe. These 
roughness coefficients take into account typical losses due to bends and manholes in the system 
as well as the roughness of the inner pipe surface. 

 Proper design of a storm sewer system requires that all sewer lines be provided with access 
through manholes for maintenance and repair operations. Generally, spacing of manholes should 
be no greater than 400 feet. Intervals on larger diameter lines can be increased when the pipes are 
sufficiently large for a person to physically enter the storm sewer pipe for maintenance 
operations. Regardless of sewer size, manholes should normally be provided at all junction points 
and at points of abrupt alignment or grade changes. 

 The design of multiple low points on streets is desirable to reduce catch basin bypass and 
distribute street ponding. For safety reasons, the maximum depth should not exceed two feet at 
the deepest point, and the lowest exposed building elevation should be at least one foot above the 
elevation to which water rises before overflowing through adjacent overland routes. 

 Generally, inlets should be placed and located to eliminate overland flow in excess of 400 feet on 
all streets or a combination of streets and swales. Additionally, inlets should be located such that 
3 cubic feet per second (cfs) is the maximum flow at the inlet for the 5-year design storm. 

 Effective energy dissipation devices or stilling basins to prevent stream bank or channel erosion 
at all stormwater outfalls should be provided. The following recommendations should be kept in 
mind when designing an outlet: 

o Inlet and outlet pipes of stormwater ponds shall be extended to the normal water level 
whenever possible. 

o Outfalls with velocities of less than 4 feet per second (fps) that project flows downstream into 
the channel in a direction 30 degrees or less from the normal channel axis generally do not 
require energy dissipaters or stilling basins, but do require riprap protection. 

o Outfalls with velocities between 4 and 6 fps should include a designed riprap energy 
dissipation outlet. 

o Where outlet velocities exceed 6 fps, the design should be based on the unique site conditions 
present. Submergence of the outlet or installation of a stilling basin approved by the City is 
required when excessive outlet velocities are experienced. 

o Riprap should be provided at all outlets to an adequate depth below the channel grade and to 
a height above the outfall or channel bottom. It should be placed over a suitably graded filter 
material and filter fabric to ensure that soil particles do not migrate through the riprap and 
reduce its stability. Riprap should be placed in accordance with the current city standard 
detail plates. Overland drainage routes where velocities exceed 4 fps should be reviewed and 
approved by the City. 

 Whenever possible, a minimum slope of 2% should be maintained in unlined open channels and 
overland drainage routes. Side slopes should be a maximum of 4:1 (horizontal to vertical) with 
gentler slopes being desirable. Where space permits slopes should be cut back to match existing 
grade. In general, the flatter the channel side slopes and the more meandering the channel 
alignment, the more natural the channel will appear. 

 Sanitary sewer manholes that could be subject to temporary inundation, due to their proximity to 
ponds, channels, or roadway low points, should be equipped with watertight castings. Precautions 
should be taken during construction to prevent the entrance of stormwater into the sanitary sewer. 
When access is required at all times, sanitary manholes located near ponding areas should be 
raised above the 100-year high water level. If access is not required, water tight castings should 
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be installed. Future storm drainage construction should include provisions for improving the 
water tightness of nearby sanitary sewer manholes. All newly constructed sanitary manholes in 
the vicinity of ponding areas and open channels described in this report should be waterproof. 

6.1.4 PONDING DESIGN PARAMETERS 

Stormwater ponding areas are and will continue to be an essential part of Cottage Grove’s stormwater 
management system. The following standards apply to new detention basin design: 

 Where feasible, new local and regional stormwater ponds will be designed “off-line” from the 
upstream watershed rather than “on-line”. This is to prevent the flushing of water quality volume 
prior to treatment with treated water from the upstream watershed. The residence time of water 
within a water quality pond is important to achieve sedimentation and allow for biological uptake 
of nutrients between storm events. 

 Permanent pool volume should be greater than or equal to the volume of runoff from a 2.5-inch 
rainstorm under full projected watershed development. This value has been derived from design 
criteria developed under National Urban Runoff Program (NURP), with a 25% increase in 
volume to allow for roughly 25 years of sediment accumulation. In the summer, this sizing rule 
provides a mean hydraulic residence time of about 15 days. 

 To promote settling and provide space for sediment accumulation, the mean depth of the 
permanent pool (volume/surface area) should be greater than or equal to 4 feet. This constraint 
may be infeasible for small ponds (< approx. 2 acre-feet in volume), where mean depths of 3-4 
feet may be used. 

 For safety purposes and to provide suitable habitat for rooted aquatic plants, an aquatic bench at 
least 10 feet in width and with a slope not steeper than 10 feet horizontal to 1 foot vertical should 
extend into the pond from the shoreline at normal water level. Pond slopes below this bench to 
the bottom of the pond should be no steeper than 3 feet horizontal to 1 foot vertical. 

 To provide stability, the side slopes should not be steeper than 4 feet horizontal to 1 foot vertical. 

 A 10-foot maintenance bench at a 10:1 slope shall be placed beginning 1-foot above the pond’s 
outlet elevation. This bench should be tied into an access path connecting to a street, parking lot, 
or other point of entry for maintenance vehicles. 

 For ponds within developed areas, not accessible from a residential street, trail, or parking lot, a 
dedicated 20-foot wide outlot shall be provided to allow the City access to the pond. 

 To prevent development of thermal stratification, loss of oxygen, and nutrient recycling from 
bottom sediments, the maximum depth of the permanent pool should be less than or equal to 10 
feet. 

 This SWMP establishes peak flow limits for future regional ponding basins (see Appendix D) 
with the intention of preserving the integrity of downstream conveyance routes and detention 
areas, and providing an efficient conveyance system. 

 Water quality pond outlet structures should be designed to skim the surface flow up to the 5-year 
pond high water level. The design velocity of water flowing through the skimmer opening should 
be no greater than 1.5 fps for the 5-year, 24-hour storm event to prevent suction of bottom 
sediment or floating debris. 

 The City encourages stormwater ponding basins to be designed to appear more natural by 
incorporating aesthetic features such as undulating pond sides, side slope variation, and planting 
native upland and wetland seed mixes. 

 Stormwater ponding in karst-sensitive areas will require additional investigation to assure 
bedrock stability. Guidance from the watershed district will be used to determine karst-sensitive 
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areas. Watershed district technical guidance and rules as well as the Minnesota Stormwater 
Manual and guidance from the Minnesota Department of Health will be followed in determining 
the suitability of specific sites for stormwater ponding. 

6.2 STORMWATER MODELING OVERVIEW 

As mentioned above in Section 6.1.1, stormwater runoff is defined as the portion of precipitation which 
flows over the ground surface during, and for a short time after, a storm. The quantity of runoff is 
dependent on the following: 

 Rainfall depth and intensity of the storm event 

 Amount of antecedent rainfall 

 Length of storm 

 Type of surface upon which the rain falls (i.e. soils, land cover, impervious surfaces) 

 Slope of the ground surface 

As part of Cottage Grove’s updated 2018 SWMP, three key components which largely dictate runoff 
volumes and rates were updated based on recent NRCS statistical analyses and city-wide maps. These 
components include rainfall depth, rainfall intensity, and land use type.  

Based on the Atlas 14 precipitation study (NOAA, Atlas 14 2013), 100-year 24-hour design storms that 
once reflected 6” (U.S. Weather Bureau TP-40, 1961) and 6.3” (Huff & Angel, NOAA 1992) rainfall 
depths with a SCS Type-II distribution, will now reflect a 7.4-inch rainfall depth with a MSE 3 
distribution which simulates a more intense rainfall during the design storm. The various models utilized 
to determine peak runoff rates and volumes for the 2018 SWMP have been updated to incorporate 
updated Atlas 14 depths with an MSE 3 distribution. This increase in rainfall depth and intensity will 
consequently increase runoff rates and volumes within the city’s trunk sewer system. Appendix D 
provides a direct comparison between TP-40 and Atlas 14 storm events.  

The study area was also modeled assuming 2040 land use conditions (see Figure 5). The runoff generated 
from the various land use types within the SWMP study area follows the rationale presented in the 
previous section. An analysis was completed to determine the overall sensitivity of each drainage 
district’s composite curve number based on the proposed changes in land use. Table 6.2 provides a 
comparison for each district’s composite curve number as a result of the adjustments in land use between 
the 2030 and 2040 future land use designations. As shown, the South and Southwest Districts experienced 
the most significant change in land use between the 2030 and 2040 change.  

 

 

 

 

 

 

 

 

 

 

 

Table 6.2 - 2030 vs. 2040 Future Land Use Curve Number Comparison 

Drainage District 2030 Comp. CN 2040 Comp. CN 

Central Draw District 71 71 

East Draw District 71 71 

East Ravine District 73 73 

Gable Lake District 65 66 

Grey Cloud Island District 65 65 

Langdon District 85 85 

Lower St Croix District 60 60 

Seeger Creek District 65 64 

South District 73 81 

Southwest District 72 74 

St. Paul Park District 72 72 

Thompson Grove District 79 79 

West Draw District 73 73 
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The stormwater models associated with drainage districts impacted by the land use changes have been 
revised appropriately to reflect changes in curve numbers to provide the most accurate and up-to-date 
rates and volumes. This plan incorporates a combination of both HydroCAD and XP-SWMM modeling 
programs to analyze the City’s trunk stormwater ponding system. Figure 13 identifies the modeling 
program used to model each subwatershed. 

As mentioned above, a portion of the regional ponding system presented in this SWMP uses the 
HydroCAD stormwater modeling program. HydroCAD stormwater runoff hydrographs are calculated 
based on NRCS TR-20 methodology (i.e. calculation of runoff using drainage area, curve number, and 
time of concentration). HydroCAD uses the runoff CN to estimate infiltration and other losses. Curve 
numbers used in HydroCAD modeling are presented in Table 6.1. Hydrograph routing through channels 
and detention basins is performed using the Simultaneous Routing method within HydroCAD. 

The remainder of the regional ponding system presented in this SWMP uses the XP-SWMM stormwater 
modeling program. Two methods for calculating runoff hydrographs are used within the SWMP: 

 The St. Paul Park and north portion of the Thompson-Grove Districts use the NRCS TR-20 
methodology (i.e. calculation of runoff using drainage area, curve number, and time of 
concentration) to generate runoff. 

 The East Ravine District north of TH 61, modeled initially as part of the June, 2005 Cottage 
Grove East Ravine Alternative Urban Areawide Review (AUAR), uses the Horton infiltration 
method for generating runoff. This method generates runoff from the input of drainage area, 
percent impervious area, watershed width and slope, and the Horton runoff parameters. 

 It should be noted that the SWWD has completed modeling of other parts of the City as well, 
including the East Ravine, West Draw, and Central Draw. Ongoing coordination between the City 
and the SWWD will likely be needed to reconcile any significant discrepancies in input data, 
methods, assumptions and results during calibrations and review of the impacts of future projects. 

6.3 SYSTEM ANALYSIS AND RECOMMENDATIONS 

6.3.1 GENERAL 

The system descriptions and recommendations provided in this section address stormwater issues on a 
regional scale, including regional stormwater ponding and conveyance. Descriptions of and 
recommendations for addressing local stormwater issues will not be included in the SWMP. Local 
stormwater issues are typically dealt with on an operation and maintenance level by City staff, or are 
addressed as specific elements in the design and construction of public improvement projects. 

The City of Cottage Grove was divided into 13 major drainage districts, as shown on Map 1. The major 
drainage districts were designated as shown in Table 6.3.1. 
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Each major drainage district was subdivided into minor drainage districts. A few of the minor drainage 
districts are further subdivided into sub-districts. Each minor district is identified by the abbreviation of 
the major district in which it is located, followed by the letter A (for area) and the number of the minor 
drainage district. An additional number is added for sub-districts within a minor drainage district to 
differentiate it from the other sub-districts. The areas of all subdistricts are presented in Appendix A and 
their boundaries are shown on Map 1. 

The City of Cottage Grove’s trunk storm sewer system is presented on Map 1 and Figure 15 and the 
characteristics of the proposed trunk pipe design characteristics are summarized in Appendix C of the 
SWMP. 

Ponding areas are identified in the same manner as the subdistricts, but rather than using the letter A (for 
area), ponds are designated with the letter P. Pond data, including tributary area, storage volume, normal 
and highwater levels, peak outflow rate, and pond area, are presented in Appendix D. The storage volume 
and outflow rate of a pond are attributes that are important to preserve in order to successfully maintain 
the integrity of the storm drainage system.   

More restrictive Regional Rate Control criteria may be required in order to protect the integrity of 
downstream conveyance channels and regional ponds. For example, project applicants and developers 
may be required by the City to restrict site outflow rates to less than the per acre inflow or outflow rates 
listed in the Appendix D Pond Table.   

The costs associated with the proposed trunk stormwater management system are summarized in 
Appendix E of the SWMP. Following are sections summarizing the important issues and findings for 
each district. 

6.3.2 CENTRAL DISTRICT 

The Central District is located in the north-central portion of Cottage Grove primarily north of 80th 
Street, encompassing approximately 1,115 acres. This district is fully developed consisting primarily of 
low density residential development with one small pocket of medium density located in the northwest 
corner of the district. 

Eight existing regional stormwater ponds serve this district, ultimately discharging out of pond C-P8 
located in Pine Tree Pond Park south of 80th Street. The regional ponding system within the Central 
District has operated according to design, with no known flooding being reported to the City. 

6.3.3 EAST DRAW DISTRICT 

The East Draw District incorporates approximately 1,075 acres of drainage area and is located between 
the Central and East Ravine Districts, as shown on Map 1. Currently fully developed, the East Draw 

Table 6.3.1 - Major Drainage Districts Abbreviations 

Major Drainage District Abbreviation 

Central C 

East Draw ED 

East Ravine ER 

Gables Lake GL 

Grey Cloud Island GCI 

Langdon L 

Lower St. Croix LSC 

St. Paul Park SPP 

Seeger Creek SC 

South S 

Southwest SW 

Thompson Grove TG 

West Draw WD 
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District encompasses the extents of current development in the northeastern portion of the City. 
Development within the East Draw District is primarily low density residential, with a few small pockets 
of medium density residential. Grey Cloud Elementary School, Cottage Grove Junior High School, and 
Kingston Park are all located in the north-central portion of the East Draw District. 

Ten existing regional stormwater ponds serve this district, ultimately discharging out of pond ED-P10 
located in Woodridge Park immediately north of 90th Street and east of Jamaica Avenue. Pond ED-P10 
also receives the discharge from the Central District via pond C-P8. The stormwater system within the 
East Draw District utilizes constructed berms or roadway embankments within steep draws to provide 
regional ponding opportunities in a number of locations, including ED-P4, ED-P5, ED-P6, ED-P8, and 
ED-P9. The regional ponding system within the East Draw District has operated according to design, with 
no known flooding being reported to the City. 

6.3.4 EAST RAVINE DISTRICT 

The East Ravine District incorporates approximately 5,633 acres or roughly 25% of the City of Cottage 
Grove. 

This district extends from the City’s border with Woodbury to the Mississippi River. Much of the district 
north of TH 61 is undeveloped, including the Cottage Grove Ravine Regional Park and existing 
agricultural land uses. Small pockets of existing Low Density and Rural Residential development can be 
found around the perimeter of the district. 

The majority of the district south of TH 61 is owned by 3M. The existing 3M Cottage Grove Center is 
located in the southern portion of the 3M property, with the remaining areas currently undeveloped. To 
provide Cottage Grove with a complete SWMP incorporating the entire City, a regional stormwater 
system has been identified within the 3M property, based on an assumed curve number of 85 for all future 
development on 3M property. Future discussions with representatives from 3M will be necessary to 
further analyze and refine the regional system on 3M property to more fully meet the needs of the City 
and 3M. 

In addition to the direct drainage area from the City of Cottage Grove, approximately 14,500 acres from 
the City of Woodbury will ultimately be routed into the East Ravine District via the Bailey Lake lift 
station. Discharge from the Bailey Lake lift station is routed into two basins owned and maintained by the 
SWWD (identified by the SWWD as CD-P85 and CD-P86). Regional stormwater basin ER-P2 
incorporates the southern portion of CD-P86. The ultimate discharge rate from the Bailey Lake lift 
station, as it is routed through CD-P85 into ER-P2 (CD-P86) is included in the regional stormwater 
design of the East Ravine. The SWWD is progressing with the construction of the Central Draw Storage 
Facility and Overflow which will provide an outlet for ER-P2 (CD-P86) with the capacity to handle a 
peak pump station discharge from Bailey Lake of 150 cfs. This outlet is being financed by the SWWD.  
Rate and volume restrictions apply to development sites located within the East Ravine district that will 
drain into the Central Draw Storage Facility (including ER-A1 and ER-A2).  Agreements between the 
City and the South Washington Watershed District include rate and volume restrictions for areas draining 
to the Central Draw Storage Facility.  These restrictions on future development call for a total outflow 
volume of 0.3 acre-feet per acre over 24 hours and a peak flow rate not to exceed 1.3 cfs/acre. The 
regional stormwater system for this district builds off of the stormwater ponding layout proposed in the 
AUAR for the East Ravine. The AUAR document identifies an entire stormwater system of 
interconnected basins and natural drainage-ways designed to promote infiltration and protect downstream 
key water resources. From the design proposed in the AUAR, a number of key ponding basins within the 
AUAR study area have been incorporated into the regional stormwater system for the East Ravine 
District. 

As development occurs within the East Ravine District, the regional stormwater system identified in this 
SWMP should be implemented. Specific regional stormwater management items are included below: 

 Lake Robert (Shepard’s Woods Pond) ER-P1 is located in the north-central portion of the City, 
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within the East Ravine District. The drainage area to this pond is approximately 560 acres 
including a portion of the City of Woodbury. Lake Robert (Shepard’s Woods Pond) has no 
natural outlet near the elevation of the Ordinary High Water level (OHW 921.53 NAVD88), but 
has maintained a fairly constant water level over the years by a combination of evaporation and 
infiltration.  The City is planning to install a 36-inch diameter RCP outlet with invert elevation of 
920.0 feet (NAVD88) in order to convey the runoff expected from a 7.4 inch 100-year Atlas 14 
rainstorm and maintain water levels within an acceptable range.  DNR and Watershed District 
permits will be required to install the outlet pipe. 

 Pond ER-P3 is an existing land locked basin. A gravity piped emergency outlet for this basin is 
identified in this SWMP.  The preliminary plan is for this outlet to discharge into the SWWD 
CDSF 72” diameter pipe outlet, which is aligned to pass through basin ER-P3.  It is 
recommended that this emergency outlet pipe be constructed concurrently with the SWWD CDSF 
72” diameter pipe outlet.   

 Pond ER-P4 is an existing land locked basin, maintaining a water surface elevation roughly 40 
feet below the overland overflow for this basin by the combination of evaporation and infiltration. 
This SWMP proposes a 4.7 cfs lift station with a 2100 foot length of forcemain to provide an 
emergency outlet for pond ER- P4 to East Ravine downstream. The lift station is sized to provide 
capacity to pump the runoff from a 100-year 24-hour rainstorm over a 16 day period (similar to 
the Bailey Lake design drawdown). Until gradually rising water levels in this basin begin to 
threaten adjacent structures or roadways, the proposed lift station may be unnecessary. The City 
currently monitors the water surface elevation of this basin periodically to determine whether the 
water levels are rising. 

 Pond ER-P11 is a proposed regional pond located in the East Ravine District south of Highway 
61 and just east of the Langdon District pond L-P3.  The 2008 SWMP envisioned this pond to 
treat a drainage area of 52 acres and discharge through a 3600 foot length of outlet pipe into the 
East Ravine.  The City is studying the feasibility of routing this drainage area into the adjacent L-
P3.  Preliminary studies indicate that directing some or all of this subwatershed into L-P3 may be 
feasible if L-P3 storage can be expanded by approximately 28 acre-feet.  Future realignment of 
County Road 19 to transition into 100th Street South may also provide an opportunity to shorten 
the outlet distance from subwatershed ER-11 to L-P3.   

6.3.5 GABLES LAKE DISTRICT 

The Gables Lake District is located in the northeast corner of the City and is approximately 1,470 acres in 
size, with over 50% of this total area draining from the City of Woodbury. Much of this district is 
undeveloped, with the majority of the land use within the district either agricultural or ravine/bluff areas 
surrounding Gables Lake (basin GL-P1). Future development of this district within Cottage Grove will 
include a mix of low density and rural residential land uses, along with the eastern portion of the district 
identified as agricultural on the 2040 land use map. 

Gables Lake is an existing land-locked basin, with the lowest existing overland overflow approximately 
50 feet above the assumed water surface elevation of 852.0. The lake appears to maintain a fairly constant 
water level by the combination of evaporation and infiltration. 

This SWMP proposes a 10 cfs lift station outlet with a 3500 foot length of forcemain to ultimately 
manage water levels within Gables Lake. The lift station is sized to provide capacity to pump the runoff 
from a 100-year 24-hour rainstorm over a 16 day period (similar to the Bailey Lake design drawdown). 
The preliminary plan for the outlet includes preparing operating plans and agreements to allow 
discharging the forcemain south into the SWWD 72” diameter CDSF outlet pipe or alternately first into 
regional basin ER-P3 then into the SWWD 72” diameter CDSF outlet pipe.  Steep slopes (<18%) 
surround Gables Lake, making development below the 900 contour elevation unlikely. For this reason, a 
future lift station outlet may not be necessary to protect adjacent structures, but may be desired to 
maintain the existing physical characteristics of Gables Lake. It is recommended that the City monitor the 
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water surface elevation of Gables Lake to determine if and when water level management and a lift 
station are necessary. 

6.3.6 GREY CLOUD ISLAND DISTRICT 

The Grey Cloud Island District is located in the southwest corner of the City and is approximately 1,271 
acres in size, with all but about 90 acres of this area located within the City of Cottage Grove. The current 
land uses on the island are primarily extractive (mining of the available aggregate resources), 
industrial/utility and undeveloped, but also includes some existing rural residential properties around the 
perimeter of the island. The City identifies Grey Cloud Island as rural residential and transition planning 
area on the 2040 land use map. The County and Met Council show the island as a regional park.  The City 
will continue to work with the County and Met Council on future zoning so that future development 
proceeds in a way that also preserves the natural resources of Grey Cloud Island. 

No regional stormwater improvements have been identified in the Grey Cloud Island District at this time. 
Future studies will identify whether regional stormwater facilities will be necessary in the Grey Cloud 
Island District. 

6.3.7 LANGDON DISTRICT 

The Langdon District is approximately 1,267 acres in size with the portion of the district north of TH 61 
fully developed and the portion of the district south of TH 61 partially developed industrial areas with 
significant areas still largely undeveloped. The district receives runoff from the Thompson Grove, 
Central, and East Draw Districts, and outlets through a stream channel (DNR Protected Waters) to the 
Mississippi River. 

The majority of the undeveloped area within the district is owned by 3M, with only a small portion of this 
area currently developed as part of the 3M Cottage Grove Center. To provide Cottage Grove with a 
complete SWMP incorporating the entire City, a regional stormwater system has been identified within 
the 3M property, based on an assumed curve number of 85 for all future development on 3M property. 
Future discussions with representatives from 3M will be necessary to further analyze and refine the 
regional system on 3M property to more fully meet the needs of the City and 3M. 

As development has continued in the Langdon District north of TH 61, a number of on-site private 
stormwater ponds have been constructed. The primary function of these ponds is to provide water quality 
treatment for the properties they serve. These on-site ponds provide some rate control, but are not 
considered part of the regional stormwater system because they are privately owned and maintained. 

Development of the regional stormwater system within the Langdon District should continue as 
recommended in this SWMP, unless otherwise revised based on cooperation between the City of Cottage 
Grove and 3M. Specific regional stormwater design recommendations are included below: 

 A large portion of the development north of TH 61 within the Langdon District is routed to pond 
L-P3 via an existing 84” pipe, with the majority of this area lacking stormwater quality treatment. 
The 84” pipe discharges directly into the existing MnDNR protected wetland. The SWMP 
recommends that additional flood storage and water quality volume be provided within L-P3 

 The drainage area to L-P3 is 7,508 acres.  The SWMP design of L-P3 is based on correspondence 
between 3M and the City establishing a peak 100-year discharge rate of 370 cfs from pond L-P3, 
while maintaining a 100-year HWL of roughly 770 (based on modeling of a 6-inch 24-hour 100-
year design storm). Based on the revised preliminary analysis completed as part of this SWMP, 
pond L-P3 can only meet these established criteria by providing additional flood storage and 
modifying the existing 6’x12’ box culvert outlet. The proposed storage volume of pond L-P3 is 
390 acre-feet.  Only 50% of this volume is currently in place, so expanding the pond storage will 
need to involve significant excavation or the raising the flood pool with an impoundment.  Both 
the excavation and the impoundment option will likely be challenging due to shallow bedrock and 
environmental concerns relating to the existing wetlands and stream. The City will perform 
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additional studies and will open discussions with 3M, the South Washington Watershed District 
and others to explore options for improving the stormwater storage, flood conveyance and water 
quality treatment while protecting the natural resources of the wetland and stream corridor. 

 So as to not significantly impact the existing ravine downstream of L-P3 with the increase in 
runoff volume due to providing an outlet for TG-P19 (particularly for the small frequent storm 
events), additional rate control within ponds L-P3 and L-P4 for the 2-year storm event is 
recommended. Additional efforts to stabilize and protect the existing drainage-way are also 
recommended. Costs associated with improvements to the existing drainage way are included in 
Appendix E of the SWMP. 

6.3.8 LOWER ST. CROIX DISTRICT 

The Lower St. Croix District is approximately 1,350 acres in size and is located in the northeast corner of 
the City of Cottage Grove. This district is presently used primarily for agricultural purposes and also 
includes some low density residential areas. The City’s 2040 land use plan identifies this district 
maintained as primarily agricultural and rural residential land uses along the western border of the district. 
The City will be developing a master plan for this district in advance of opening the area for development. 

Drainage within the district generally proceeds from the southern and northern portions of the district to 
subwatershed LSC-A3, the upstream contributing basin of O’Connors Creek.  O’Connors Creek drains 
easterly to the land-locked O’Connors Lake. This district is the only subwatershed within the City to not 
drain south to the Mississippi River. 

No regional stormwater improvements have been identified in the this subwatershed. A more detailed 
study to identify whether regional stormwater facilities will be necessary will be completed with a future 
master plan. 

6.3.9 ST. PAUL PARK DISTRICT 

The St. Paul Park District is located along the west side of Cottage Grove. This district is approximately 
640 acres in size and straddles TH 61, as the highway enters Cottage Grove. The topography within the 
district varies from moderately steep to fairly steep slopes, with ground elevations ranging from 1,000 
feet in the north to 780 in the south. The St. Paul Park district is approximately 60% developed. The 
portion of the district north of TH 61 consists mainly of low density and rural residential development, 
with a small pocket of commercial property within SPP-A7. The portion of the district south of TH 61 is 
fully developed, including primarily low density residential development and a small strip of commercial 
development along Hadley Avenue. 

In addition to Cottage Grove drainage, this district also incorporates approximately 180 acres of primarily 
low density residential drainage area from the northeast corner of St. Paul Park. Runoff from within this 
district is directed to an existing wetland area (basin SPP-P9) bordered to the north and south by TH 61 
and Canadian Pacific (CP) Railroad. Currently, the existing wetland area (DNR Protected Water #82-
75W) drains to the northwest, within a CP Railroad ditch. 

Pond characteristics based on a preliminary design of the Gateway pond (SPP-P9) are presented in 
Appendix D. These improvements focus mainly on the maximization of flood storage in this area and the 
installation of a lift station outlet. This design also assumes that the 100-year discharge rate from pond 
SPP-P9 is a combination of the 10 cfs lift station to TG-P4 and overflow to the northwest. The ultimate 
design of pond SPP-P9 will include input from a number of different parties, including: 

 City of Cottage Grove 

 City of St. Paul Park 

 CP Rail 

 Minnesota DNR 
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 MNDOT 

Specific regional stormwater design recommendations are included below: 

 Existing ravine erosion issues are present downstream of ponds SPP-P1 and SPP-P2. These ponds 
reduce peak rates to the ravine.  In addition, restoration of the ravine channel is also 
recommended. The City will work with SWWD on a future ravine channel project.  Additional 
costs for channel restoration are included in the SWMP. 

 Further discussions regarding the ultimate design of SPP-P9 with the parties listed above is 
recommended.  The ultimate design of pond SPP-P9 requires that additional ponding be provided 
adjacent to the existing wetland. The ultimate design must take into account the constraints within 
which the ponding needs to be provided, namely: 

o The additional excavated flood storage required must be provided outside the existing 
wetland. 

o Additional flood storage cannot be provided more than roughly 1 foot below the MNDNR 
established Ordinary High Water Level (OHW) for this existing wetland of 777.06’. 

o The future SPP-P9 100-year HWL must provide adequate freeboard to the CP Railway track 
elevation of roughly 780.4. 

o The existing ponding system includes approximately 180 acres of drainage area from the City 
of St. Paul Park. 

o Discharge no more than 10 cfs to pond TG-P4 via a future lift station. 

o Reduce the existing 100-year peak discharge to the northwest within St. Paul Park. 

It should be noted that the SWWD has listed high water and inter-community flow issues for this area 
(Clear Channel/TH61 Pond) in their 2016 WMP and has expressed an interest in participating in the 
implementation of improvements to resolve the flooding problems. 

6.3.10 SEEGER CREEK DISTRICT 

The Seeger Creek District encompasses the 3,830 acre drainage area for Seeger Creek, located in the far 
southeastern corner of the City of Cottage Grove. Seeger Creek is identified as a DNR protected water 
and a direct tributary to the Mississippi River. Of the 3,830 acre drainage area to Seeger Creek, 
approximately 1,580 acres are located outside of the City of Cottage Grove, in the adjacent Denmark 
Township to the east. 

For the portion of the Seeger Creek District within the City of Cottage Grove, the current land use plan 
identifies the northern portion of this district as agricultural, with the remainder of the district identified as 
rural residential and a small pocket of commercial land use adjacent to TH 61. Existing development 
within the district is primarily within subwatershed SC-A9, including rural residential and commercial 
development along TH 61. 

Four future regional ponding locations have been identified within the district. The primary means of 
stormwater conveyance will be existing drainageways with stormwater rate control being provided where 
feasible, such as at road crossings. A more detailed study to identify whether the proposed regional 
stormwater facilities will be adequate to support the type of development identified in a future master plan 
for this area will be necessary. 

Specific regional stormwater design recommendations are included below: 

 Geologic investigation will be necessary prior to the siting of the regional ponding facilities in the 
District, due to the presence of potential karst features. 

 SC-P8 is located at the top of a steep ravine slope discharging to the Mississippi River. The pond 
is designed to provide stormwater treatment to all of the future rural residential area within the 
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district south of TH 61. By providing rate control for subwatershed SC-A8 and piping the flows 
down the steep slope to the base of the ravine, the pond is designed to minimize potential erosion 
within this ravine due to development. Further analysis to determine the condition of the existing 
ravine is recommended to determine where the outlet for SC-P8 should discharge. 

The proposed regional ponds will meet applicable watershed authority rules and regulations. 

6.3.11 SOUTH DISTRICT 

The South District is located along the southern border of Cottage Grove and includes approximately 
1,625 acres. The South District includes primarily agricultural land uses and low density and rural 
residential development exists in the south-central portion of the district. The topography within the 
district varies from fairly flat areas in the northern portions of the district to steep slopes and ravines 
adjacent to the Mississippi River. 

The general drainage pattern within the South District is from West to East and then South to the 
Mississippi River. This drainage pattern is consistent with the proposed trunk stormwater system for this 
district eventually draining to an existing ravine that drains under the railroad tracks to the Mississippi 
River. One 24-inch pipe under the tracks is currently operating and as the area upstream develops, a 
second 24- inch will need to be provided for sufficient capacity. Pond S-P2 is an existing low area 
adjacent to the railroad embankment overflowing out an existing 10’x 7’ box culvert. 

The far eastern portion of the South District is owned by 3M. To provide Cottage Grove with a complete 
SWMP incorporating the entire City, a regional stormwater system has been identified within the 3M 
property, based on an assumed curve number of 85 for all future development on 3M property. Future 
discussions with representatives from 3M will be necessary to further analyze and refine the regional 
system on 3M property to more fully meet the needs of the City and 3M. 

Subwatershed S-A2 and the western portion of S-A11 are owned by the DNR and are being preserved as 
the Grey Cloud Dunes Scientific and Natural Area. This SWMP assumes that the portions of the South 
District within this Scientific and Natural Area will not be developed. No regional stormwater 
improvements are recommended within the Scientific and Natural Areas.  

6.3.12 SOUTHWEST DISTRICT 

The Southwest District is located in the southwest corner of the City of Cottage Grove and is roughly 
1,110 acres in size. This district includes agricultural land uses as well as industrial and low density 
residential developments (particularly along the Mississippi River). Future land uses are identified as a 
mix between low density residential, medium density residential, industrial and transitional areas. 

Important land use features within the district include the Bailey’s Nursery site, located north of 103rd 
Street (subwatersheds SW-A12, A13, A14) and the former Mississippi Dunes golf course, located south 
of 103rd Street (subwatersheds SW-A17, A18, A19). The natural drainage pattern within the Southwest 
District flows from north to south, but there is minimal runoff from the undeveloped areas because of 
many land-locked depressions and sandy soils. Bailey’s Nursery has constructed three stormwater ponds 
(SW-P12, P13, P14) that discharge out a 12” pipe to an existing depression adjacent to 103rd Street (pond 
SW-P16). A piped outlet for the existing depression was provided as part of the 103rd Street 
Improvements project, alleviating existing drainage issues at this depression area. 

To meet the City’s flood protection and planning goals, Bailey’s Nursery needs to provide additional rate 
control and flood storage volume on their property. It is recommended that the Bailey’s Nursery ponding 
system be improved to meet City rate control standards, such that the 100-year discharge rate from SW-
P14 does not exceed the rate specified for this basin in Appendix D. Additional rate control can be 
provided by a combination of outlet modifications to better utilize available flood storage and additional 
flood storage within existing ponds. 
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6.3.13 THOMPSON GROVE DISTRICT 

The Thompson Grove District is approximately 2,380 acres in size and is located in the west-central 
portion of Cottage Grove. This district also receives drainage from both the West Draw and St. Paul Park 
Districts. Land use within the Thompson Grove District varies from existing commercial and residential 
development in the north to both existing and future industrial development in the south within the 
Cottage Grove Industrial Park. Hamlet Park is located in the center of this district. 

Proceeding south from the West Draw District, the terrain within the Thompson Grove District is 
considerably more flat and broad. As runoff drains through the district from the Hamlet Park ponding 
system (TG-P4) about 2.5 miles to the southeast, the grade only drops about 15 feet or an average slope of 
0.11%. The lack of grade across the Thompson Grove District coupled with the significant flow rates to 
be conveyed required the construction of a riprap flume to provide stormwater conveyance. Currently, 
this flume extends from the Hamlet Park Pond system, through the industrial park, ending at Jamaica 
Avenue. The City will monitor conditions and will install a box culvert under Jamaica Avenue to convey 
runoff to the L-P3 pond when needed. 

The commercial and residential areas in the northern portions of the district were nearly fully constructed 
by the early 1960’s. At that time, the Cottage Grove stormwater management philosophy was to collect 
and route stormwater to the Mississippi River in the most efficient manner possible. This management 
philosophy is evident in the design of those portions of the Thompson Grove District that developed first, 
namely subwatersheds TG-A1 to TG-A4. These subwatersheds show very few ponding areas, but rather 
rely on large diameter storm sewer pipe to convey stormwater to Hamlet Park pond. From Hamlet Park 
pond a high capacity concrete flume was proposed to extend from Hamlet Park pond to the far southeast 
corner of the district, ultimately routing a 100-year peak flow of 1,200 cfs to the downstream Langdon 
District. 

The City has since changed their stormwater management philosophy within the Thompson Grove 
District due to both the cost and regulatory implications of the previous design. As a part of this change, 
the City agreed to limit the discharge rate from the Thompson Grove District at Jamaica Avenue to the 
3M property (L-P3) to roughly 300 cfs. As a result, revisions to the stormwater system within the 
Thompson Grove District were first proposed back in the year 2000. These year 2000 revisions were 
primarily associated with the then partially developed Cottage Grove Industrial Park area. Although the 
concept of a drainage flume from the existing Hamlet Park pond remained, numerous regional ponding 
locations were identified within the industrial park to reduce peak discharge rates to the flume, thus 
reducing the required capacity of the flume and ultimately meeting the maximum discharge rate to the 3M 
property. 

The Hamlet Park Pond Improvements project included removing conveyance restrictions within the 
existing Hamlet Park Pond to reduce high water levels per MNDOT’s directive and providing additional 
flood storage downstream in the expansion pond. The Hamlet Park Pond Improvements project provides a 
significant flood control and aesthetic benefit to the City. The planned work remaining involves installing 
the proposed box culvert under Jamaica avenue to connect the flume from Hamlet Park Pond to L-P3. 

6.3.14 WEST DRAW DISTRICT 

The West Draw District is located in the northwest corner of Cottage Grove, consisting of approximately 
1,470 acres within Cottage Grove. The land use within the district reflects predominantly low density 
residential development, with smaller pockets of mixed medium and high density residential development 
in the southern portion of the district. The stormwater infrastructure within the West Draw has proceeded 
according to the City’s 1984 SWMP and subsequent drainage studies. The 1984 SWMP set forth a 
framework for utilizing the topography within the West Draw District to provide regional ponding 
locations to both protect existing natural conveyance features within the district and reduce discharge 
rates to deal with existing downstream pipe capacity issues at TH 61. 
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Topography within the district ranges from rolling to fairly steep slopes. Land surface elevations range 
from about 1,000 feet in the northern portion of the district to about 750 feet in the southern portion. The 
West Draw stormwater system utilizes the existing terrain to provide both opportunities for stormwater 
ponding within existing depression areas, as well as providing stormwater conveyance via existing 
ravines. Runoff from the majority of the district is ultimately routed to the three Hidden Valley ponds 
(WD-P15 5, 6 and 7), located on either side of 70th Street. These large ponds act as one pond discharging 
to the Hardwood Avenue storm sewer system draining to Hamlet Park Pond south of Trunk Highway 61.  
Runoff from Hamlet Park Pond continues through the Thompson Grove and Langdon Districts to the 
Mississippi River. 

The West Draw extends from the northwest corner of Cottage Grove to TH 61 and the Hamlet Park area, 
incorporating approximately 1,450 acres of drainage area within the City. An additional 620 acres of 
drainage area from the City of Woodbury drains overland through the West Draw into Cottage Grove. 

In addition to the overland drainage area, the 1979 Woodbury Stormwater Plan proposed that 850 acres 
draining to a land locked basin just north of the Cottage Grove/Woodbury border be pumped into Cottage 
Grove via a lift station. Currently, flows are pumped to an existing land-locked basin on the border of 
Woodbury and Cottage Grove, but are pumped no further. 

The XP-SWMM model of the 620 acres draining overland from Woodbury into the City, includes a 
proposed future discharge rate of 25 cfs from Woodbury to Cottage Grove. This model includes future 
features to provide additional flood storage and rate control within Woodbury to restrict the discharge rate 
into Cottage Grove from approximately 200 cfs to 25 cfs (per 10/22/2014 letter from Houston 
Engineering to the SWWD). As the City of Woodbury develops an ultimate conditions model for the 620 
acres draining overland to Cottage Grove (with a maximum 100-year discharge of 25 cfs), the impact of 
the additional runoff volume (above the volume associated with the 25 cfs) must be identified so as to not 
negatively impact the existing Cottage Grove trunk system. 

The hydrograph associated with the 25 cfs discharge rate from the XPSWMM model is incorporated into 
the City’s ultimate development SWMP HydroCAD model of the West Draw. The 2008 SWMP 
identified concerns that 2 feet of freeboard to adjacent low openings was not maintained within the 
Hidden Valley Ponds WD-P15 5, 6 and 7—even with the restriction to 25 cfs from Woodbury, 
consequently additional runoff expected due to the higher design rainfall amounts of Atlas 14 will further 
reduce freeboard and continues to be an important issue. The cost for oversizing the storage ponds on the 
Cottage Grove trunk system to further reduce the flows from Woodbury and maintain the necessary 
freeboard within ponds WD-P15 5, 6 and 7 should be borne by the City of Woodbury. 

Subwatershed WD-A7 receives an existing conditions 100-year peak runoff rate of approximately 200 cfs 
from the 620 acres of drainage area from Woodbury. Conveyance within the existing West Draw 
stormwater system to handle this existing peak rate is being provided via the existing stream channel 
(MNDNR protected waters) including a road crossing under 65th Street.  The stream channel outlets into 
the Hidden Valley ponds (WD-P15 5, 6 and 7).    

The South Washington Watershed Management plan lists the 25 cfs inter-community flow limit from 
Woodbury to Cottage Grove in the West Draw as a flood issue that needs to be resolved.  The City of 
Cottage Grove will work with Woodbury and the SWWD address this issue and look for solutions.  

6.4 HIGH PRIORITY STORMWATER QUANTITY RECOMMENDATIONS 

Following are the highest priority recommendations related to this chapter of the SWMP: 

 City will work with 3M, SWWD and others to design and install the needed storage, outlet 
structure and stream channel conveyance for L-P3 while protecting adjacent properties and the 
natural resources of the stream and wetland. 

 City will work with Woodbury and SWWD to resolve the inter-community flow limit issue in the 
West Draw. 
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 The City will work with all parties involved including the City of St. Paul Park, MNDOT, DNR,  
SWWD, and Canadian Pacific Railroad to determine an acceptable design and identify and 
pursue a joint funding strategy for the Gateway Pond (SPP-P9) improvements that reflects the 
proportionate contribution to the problem among the parties. 

 The City will construct the box culvert under Jamaica Avenue and the conveyance route to basin 
L-P3.  
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SECTION 7 - IMPLEMENTATION 

7.1 GENERAL 

This SWMP provides a plan for expanding and managing the City’s surface water system, and protecting 
key water resources in the City. The real measure of success of the SWMP will be in its implementation. 
Implementation of the SWMP covers a number of aspects, including: 

 Administering regulations and programs 

 Managing surface water as redevelopment and new development occur 

 Implementing a public education program regarding stormwater management 

 Operating and maintaining the surface water system 

 Constructing prioritized capital improvements 

 Financing projects and programs 

 System improvement projects and activities 

 Providing a process for future amendments to the SWMP 

7.2 REGULATORY ADMINISTRATIVE RESPSONSIBILITIES 

The South Washington Watershed District has made an effort to encourage cities within the watershed 
district to adopt local SWMPs and assume the regulatory responsibility for stormwater management and 
other related issues. The City assumes that with the adoption of this SWMP, the primary regulatory 
responsibility for applying and enforcing the watershed district rules and standards will rest with the City, 
with the exception of the Wetland Conservation Act (the South Washington Watershed District is the 
LGU). The City expects that close coordination between the watershed district will continue as 
development proceeds in Cottage Grove. 

7.2.1 EROSION AND SEDIMENT CONTROL 

Since 2006, the City has been required to submit an NPDES MS4 Permit to the MPCA to authorize 
discharge from the city’s storm sewer system. As part of the permit requirements, the City is responsible 
to: 

 Develop an ordinance or other regulatory mechanism to require erosion and sediment controls, as 
well as sanctions to ensure compliance, to the extent allowable under law. 

 Develop and implement requirements for construction site operators to control waste, such as 
discarded building materials, concrete truck washout, chemicals, litter, and sanitary waste at the 
construction site that may cause adverse impacts to water quality. 

 Develop requirements for construction site operators to implement appropriate erosion and 
sediment control best management practices. 

 Establish procedures for site plan review which incorporate consideration of potential water 
quality impacts. 

 Establish procedures for receipt and consideration of reports of noncompliance or other 
information on construction related issues submitted by the public. 

 Establish procedures for site inspection and enforcement of control measures. 

Currently, the City is taking a proactive approach to erosion and sediment control inspection and 
enforcement. The City’s program reflects the additional minimum best management practices as outlined 
in the NPDES permit. The City completes quality assurance inspections on all NPDES permits in the City 
(where the City is not the owner) twice each month.  For NPDES permits on City owned projects, 
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inspections are conducted weekly and after each 0.5” rain event by either the City or Contractor. 

7.2.2 PRELIMINARY AND FINAL PLATTING PROCESS 

The City has established and fully implemented both a preliminary and final platting process. The 
preliminary platting process is outlined as follows: 

1. Filing and Review of Application 

2. Submission of Application to Planning Commission 

3. Report of Planning Commission 

4. Council Action, Approval or Denial 

The final platting process is outlined as follows: 

1. Filing of Application 

2. Review of Application 

3. Standard Form and Content Review 

4. Certification and Financial Guarantee for Improvement Completion 

5. Council Action, Approval or Denial 

6. Recording (if approved) 

7. Plat print to City Clerk/Treasurer 

8. Record Plans 

7.2.3 FLOODPLAIN ORDINANCE 

The City has a current Floodplain Management Ordinance. This ordinance states that the City is fully 
responsible for floodplain regulation within the City. Figure 14 shows the FEMA mapped floodplains 
within Cottage Grove. 

7.3 EDUCATION 

7.3.1 GENERAL 

Education plays an important role in any effort to implement a stormwater management program like the 
one outlined in this SWMP. The objectives of an education effort vary, depending on the target audience. 
In general, the target audience for this education program is City staff, City residents, and the 
development community. The following sections describe why education of each of these groups is 
important and presents educational methods for each that the City is using. 

7.3.2 CITY STAFF 

City staff have a wide range of responsibilities for implementing this plan. These include: 

 Implementing street sweeping and spill containment cleanup programs. 

 Maintaining stormwater pond performance and system operability. 

 Planning for and management of projects to achieve specified levels of pollutant removal 
performance, wetland protection, etc. 

 Carrying out grounds maintenance of City-owned lands/facilities in a way that sets a good 
example for residents. 

 Utilizing BMPs in application of ice control material. 

 Application of Best Management Practice policies and regulations to new and redevelopment 
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projects. 

 Develop an effective administration of an erosion and sediment control program. 

 Planning and delivering education programs. 

 Working out cooperative arrangements with regulatory and non-regulatory organizations to 
achieve SWMP objectives. 

 Assisting the City Council in the application of the SWMP policies. 

Because these responsibilities involve many different levels of City staff, City staff members are trained 
to have a basic understanding of the SWMP, including: 

 A description of the major stormwater management issues (including known stormwater 
management problem areas, stormwater management expectations for new and redevelopment 
projects, incorporation of stormwater mitigation into capital improvement projects, and regulatory 
jurisdictions). 

 The objectives of the SWMP and the general approach outlined in the SWMP for resolution of 
these issues. 

 The responsibilities of the different work units in implementing the SWMP. 

 The information the SWMP provides. 

This information is disseminated in presentations at staff meetings and covered in internal newsletters and 
memos. 

7.3.3 CITY RESIDENTS 

In order to obtain the necessary political and economic support for successful SWMP implementation, it 
is vital to inform City residents about basic stormwater management and water quality concepts, policies 
and recommendations in the SWMP, and the progress of stormwater management efforts. 

This information is presented to the public through the City website, newsletters, press releases to local 
papers, and at public meetings as appropriate. Periodic updates on the progress of SWMP implementation 
and information on specific improvement projects is also provided to the public. Again, the City website, 
newsletters and press releases to local papers are good methods by which this information is 
disseminated. 

Education projects focused on stormwater quality have received increasing attention and interest from the 
public over the last decade. Specific education projects that have been used successfully in Cottage 
Grove, or are being considered by the City include the following: 

Catch basin stenciling/door hanger distribution 

The objective of this activity is to provide recognition of the direct connection between the City storm 
drainage system and many of the community’s creeks and wetlands. The door hangers further explain this 
connection and why it is important to keep vegetative material, fertilizer, pet litter, and chemicals off hard 
surfaces and out of the storm drainage system. Scout troops often participate in catch basin stenciling. 

Web Site 

The existing City web site currently includes many volunteer opportunities related to minimizing the 
effects of stormwater runoff and also raises awareness of the individual practices which can be taken to 
help minimize runoff contamination and nutrient loading. 

Metro-area phosphorus fertilizer ban 

Effective January 1, 2004, Minnesota state law banned application of fertilizer containing phosphate to 
lawns with some exceptions, such as, where a recent soil test has shown the lawn soil is deficient in 
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phosphorus. State law also requires clean-up of any fertilizer spread or spilled on paved surfaces. The 
City will promote awareness of this law in public education efforts. 

Brochures 

There are numerous excellent brochures available that could easily be customized for the City. 
Distribution could be accomplished through direct mailings, as a fold-in to the City newsletter, a door-to-
door distribution by volunteers, etc. 

Annual Stormwater Public Meeting 

Each year, the City conducts an annual stormwater public meeting as required by the NPDES Phase II 
MS4 Permit. For each meeting, City staff provides residents with a brief description of the stormwater 
impacts of municipal runoff and identify the actions taken by the City. Time is available during the 
meeting to allow residents the opportunity to comment on the adequacy of the City’s stormwater program 
and provide any helpful comments for future management. 

The City will join efforts with the watershed district to develop and execute educational activities in order 
to increase the cost-efficiency of the program, avoid duplication of effort, and ensure delivery of 
consistent messages across the City.  The City is a member of the Washington County Conservation 
District East Metro Water Resource Education Program (EMWREP).  This partnership of 24 local units 
of government, educates residents, businesses, staff and decision-makers about issues affecting local 
lakes, rivers, streams, wetlands and groundwater resources. 

7.3.4 DEVELOPMENT COMMUNITY 

The SWMP is designed to provide the official policy direction that City staff and the City Council desire 
to guide stormwater mitigation for new and redevelopment projects. The information about mitigation 
requirements will be disseminated to developers and their consulting engineers as early as possible in the 
development review process. 

In this way, developers will know what is expected of them and can consider the requirements in their 
initial assessments of the site as well as incorporate the necessary BMPs in any subsequent designs. 

Much of the necessary information will be disseminated to the developers in an information packet in the 
development submittal information they receive from the City. The information packet will contain: 

 Information on the regulatory administrative responsibilities for developments within the major 
watersheds covering the City. 

 Information regarding stormwater mitigation requirements. 

 Any information on areas of the City where special regulations may apply because of the 
existence of overlay districts. 

While dissemination of the information above through an information packet is valuable, there is no 
substitute for a meeting between key City staff and the developer as early as possible in the review 
process. This helps define expectations for submittals, clarify regulatory compliance issues, and provide 
additional detailed guidance. Developers are encouraged to do this as soon as possible after they have 
reviewed the written information cited above and thought about how it applies to their site. 

7.4 OPERATION AND MAINTENANCE 

7.4.1 STORMWATER BASINS 

Stormwater basins represent a sizable investment in the City's drainage system. General maintenance of 
these facilities helps ensure proper performance and reduces the need for major repairs. Periodic 
inspections are performed to identify possible problems in and around the basin. Inspection and 
maintenance cover the following: 

 Basin outlets 
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 Basin inlets 

 Side slopes 

 Illicit dumping and discharges 

 Sediment buildup 

Basin Outlets 

A key issue with stormwater basins is ensuring that the outlets perform at design capacity. Inspection 
(minimum 20% of outlets per year) and maintenance of basin outlets address the following: 

 The area around outlets is kept free and clear of debris, litter, and heavy vegetation. 

 Trash guards are installed and maintained over all outlets to prevent clogging of the downstream 
storm sewer. 

 Trash guards are inspected at least once a year, typically in the spring, to remove debris that may 
clog the outlet. Problem areas are addressed more frequently, as required. 

 Emergency overflow outlets are provided for all ponds when possible. These are kept clear of 
debris, equipment, and other materials and properly protected against erosion. 

Basin Inlets 

Inspection and maintenance of basin inlets address the following: 

 Inlets are inspected for erosion. 

 Where erosion occurs near an inlet, energy dissipaters or riprap are installed. 

 Inlets are inspected for sediment deposits, which can form at the inlets due to poor erosion 
practices upstream. 

 Where sediment deposits occur, these are removed to ensure design capacities of storm sewers 
entering the basin are maintained. 

Side Slopes 

Inspection and maintenance of basin side slopes address the following: 

 Side slopes are kept well-vegetated to prevent erosion and sediment deposition into the basin. 
Severe erosion alongside slopes can reduce the quality of water discharging from the basin and 
require dredging of sediments from the basin. 

 Noxious weeds are periodically removed from around basins. 

 Some basins in highly developed areas require mowing. If mowing is performed, a buffer strip of 
20 feet or more adjacent to the normal water level is typically maintained. This provides filtration 
of runoff and protects wildlife habitat. 

Illicit Dumping and Discharges 

Inspection and maintenance of illicit dumping and discharges into basins address the following: 

 Basins are periodically inspected for evidence of illicit dumping or discharges. 

 The most common of these is dumping of yard waste into the basin. 

 Where found, illicit material is removed, and signs are posted as needed prohibiting the dumping 
of yard waste. 

 Water surfaces are inspected for oil sheens. These can be present where waste motor oil is 
dumped into upstream storm sewers. 
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 Skimmer structures are installed as needed at outlet structures to prevent oil spills and other 
floatable material from being carried downstream. 

 Skimmer structures are periodically inspected for damage, particularly from freeze-thaw cycles. 

As part of the NPDES Phase II Stormwater Pollution Prevention Program, the City is implementing a 
local spill containment cleanup plan. Additional information regarding the City’s spill containment plan 
can be found in the SWPPP. 

Sediment Buildup 

Inspection and maintenance of sediment buildup in basins address the following: 

 Basins are inspected to determine if sediment buildup is causing significant loss of storage 
capacity from design levels. Excessive sediment buildup significantly reduces the stormwater 
treatment efficiency of water quality ponds. 

 Sediment removal is performed where excessive sediment buildup has occurred. 

 As a general guideline, ponds require dredging every 15 to 20 years. 

7.4.2 SUMP MANHOLES AND SUMP CATCH BASINS 

Sump manholes and sump catch basins are included in storm sewer systems to collect sediments before 
they are transported to downstream waterbodies. These structures keep sediments from degrading 
downstream waterbodies. Once sediments are transported to a lake or pond, they become much more 
expensive to remove. 

Sediments originate primarily from road sanding operations, although construction activity and erosion 
can also contribute. Since these structures are designed to collect these sediments, they are routinely 
cleaned to provide capacity for future sedimentation. Suction vacuum equipment is typically used. 

7.4.3 STORM SEWER INLET STRUCTURES 

To fully utilize storm sewer capacity, inlet structures are kept operational in order to get runoff into the 
system. All efforts are made to keep catch basins and inlet flared ends free of debris and sediments so as 
not to restrict inflow and cause flood damage. Leaf and lawn litter are the most frequent cause of inlet 
obstructions. On a routine basis, City staff visually inspects inlet structures to ensure they are operational. 

7.4.4 PIPING SYSTEM  

The storm sewer system constitutes a multimillion-dollar investment for the City. Figure 15 shows the 
existing storm drains in Cottage Grove. The City performs a comprehensive maintenance program to 
maximize the life of the facilities and optimize capital expenditures. The following periodic inspection 
and maintenance procedures are followed: 

 Catch basin and manhole castings are inspected and are cleaned and replaced as necessary. 

 Catch basin and manhole rings are inspected and are replaced and/or regrouted as necessary. 

 Catch basin and manhole structures are inspected and are repaired or replaced as needed. 

o Pipe inverts, benches, steps (verifying integrity for safety), and walls are checked. 

o Cracked, deteriorated, and spalled areas are grouted, patched, or replaced. 

 Storm sewer piping is inspected either manually or by video to assess pipe condition. Items 
looked for include root damage, deteriorated joints, leaky joints, excessive spalling, and sediment 
buildup. The piping system is programmed for cleaning, repair, or replacement as needed to 
ensure the integrity of the system. 
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7.4.5 OPEN CHANNELS 

Overland flow routes constitute an important part of the surface water system. 17 stormwater ponds were 
recently identified as having 100-year highwater levels increasing by 2 feet or more as a result of the 
Atlas 14 7.4 inch 24-hour rainfall depth and distribution (Figure 16).  These 17 ponds will be analyzed 
further regarding highwater levels and outflows through the pipe spillways and emergency overflows.  
Stormwater ponding and conveyance features including emergency overflow spillways and open channel 
conveyance routes provide a measure of resilience to the effects of climate change since small increases 
in depth provide large increases in capacity. 

Open channels are typically vegetated and occasionally lined with more substantial materials. The lined 
channels typically require little or no maintenance. Vegetated channels are periodically inspected and 
maintained, as high flows can create erosion within the channel.  Eroded channels can contribute to water 
quality problems in downstream waterbodies as the soil is continually swept away. If not maintained, the 
erosion of open channels would accelerate, and the repair would become increasingly more costly. 

7.4.6 DE-ICING PRACTICES 

Minnesota receives approximately 54 inches of snow during a typical year. This requires a large amount 
of de-icing chemicals (primarily salt) to be applied to roads and sidewalks each winter. Estimates indicate 
that 80 percent of the environmental damage caused from de-icing chemicals is a result of inadequate 
storage of the material (MPCA 1989). Improper storage as well as overuse of salt increases the risk of 
high chloride concentrations in runoff and groundwater. High chloride concentrations can be toxic to fish, 
wildlife, and vegetation. The following procedures are used for storing de-icing chemicals in the City: 

 Stockpiles of de-icing materials are covered by a permanent structure and placed on impervious 
surfaces. 

 Road de-icing stockpiles are not located near municipal well areas or in other sensitive 
groundwater areas. 

 Runoff from stockpiles is not allowed to flow directly into streams or wetlands where 
environmental damage can occur. 

7.4.7 STREET SWEEPING 

Street sweeping is an integral part of the City’s effective surface water management system. It greatly 
reduces the volume of sediments that must be cleaned out of sump structures and downstream 
waterbodies. The City has a “street sweeping policy” that includes two sweeping operations in a year. 
Spring sweeping begins in either late March or early April after the risk of later snowfall has passed. Fall 
sweeping commences in mid-August and is typically completed by Labor Day weekend. Stormwater 
quality areas are swept on a priority basis throughout the year. 

7.4.8 LITTER CONTROL 

Through City programs such as adopt-a-street and adopt-a-park, the City provides opportunities for 
volunteers to beautify the City’s public resources. Participants are asked to coordinate a spring and fall 
clean up effort to ensure that City resources are visually attractive to its users throughout the year. 

7.4.9 VOLUME CONTROL BMPS 

The City will follow the guidance provided in the Minnesota Stormwater Manual regarding the operation 
and maintenance considerations for volume control BMPs owned and maintained by the City. The City 
also requires a detailed operation and maintenance plan for privately owned volume control BMPs be 
provided. 

7.4.10 STRUCTURAL STORMWATER BMPS 

For all structural stormwater BMPs that are not owned and operated by the City, a documented agreement 
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between the owner and the City shall be drafted. The agreement shall include conditions that: 

 Allow the City to conduct inspections of the BMP(s), perform necessary maintenance, and assess 
costs for the BMP(s) when the City determines the owner/or operator of the BMP(s) has not 
conducted maintenance. 

 Preserve the City’s right to ensure maintenance responsibility when ownership and/or operator 
responsibilities are legally transferred to another party. 

 Protect/preserve BMP(s) and site features that are implemented to comply with policy 6.1 of 
Section 3 – Goals and Policies of this Surface Water Management Plan. If site configurations or 
the BMP(s) change, causing decreased BMP effectiveness, new or improved structural 
stormwater BMPs must be implemented to ensure the conditions for post-construction stormwater 
management in policy 6.1 continue to be met. 

7.5 TRUNK SURFACE WATER SYSTEM COSTS 

The proposed surface water system in the City is presented in Map 1. Surface water facilities will be 
constructed in conjunction with new development, redevelopment and street construction. One of the 
basic objectives of this report was to determine the cost of completing the City of Cottage Grove’s surface 
water system and at the same time determine trunk area costs that will ensure availability of sufficient 
funds for the required construction. 

The cost estimates presented in this report are based on 2008 construction costs estimated in the 2008 
SWMP, but have been updated to 2019 costs using the RSMeans construction cost indexes. A detailed 
breakdown of the trunk surface water system cost estimates is presented in Appendix E. The cost 
estimates are for construction, legal, engineering, and administrative costs. 

For this SWMP, the estimated cost to complete the remaining proposed stormwater system cost is 
$41,401,300. This estimated cost includes the cost of the proposed conveyance system (including costs 
for stream and ravine restoration projects), regional pond construction costs, and some land acquisition 
costs. This total system cost will be factored into the City’s annual area charge rate update. 

7.6 FINANCING 

Several methods of financing the proposed projects and programs in this SWMP are available. Some of 
these are as follows: 

 Area charges: These are fees charged to urban developments on an area (cost per acre) basis. The 
area charges for the land use types more dense than single family residential are higher because 
these land uses have a higher percentage of impervious surface and thus generate more runoff. 
The City currently collects area charges from new development.  The City will also collect area 
charges from redevelopment when there is a land use change or if area charges haven’t been 
collected in the past. The existing area charge rates were developed by a previous study and have 
been updated by the City on a regular basis. 

 Special assessments: Assessments against benefiting or responsible properties can be used to 
finance surface water improvements. 

 Stormwater utility: This is a fee charged to existing properties based on an estimate of runoff 
generated and discharged to the City’s system. The City has established a stormwater utility to 
generate revenue to fund the operation and maintenance of the City’s trunk stormwater system. 
Currently, the City charges approximately $15 per quarter per household, with denser non- 
residential land uses paying a higher rate. The stormwater utility rate is based on a review and 
inspection of the City’s existing trunk system, with updates to the rates occurring on a regular 
basis.  The annual stormwater utility fees generate $830,000. 

 Grants: Though subject to budgetary constraints, many local, state, federal and other grant 



 

Prepared by: Bolton & Menk, Inc. Section 7 - Implementation 

Surface Water Management Plan ǀ N14.117158 Page 62 

 

programs are available for surface water and stormwater management. 

7.7 AMENDMENT PROCEDURES 

The SWMP is intended to extend through the year 2028. For the plan to remain dynamic, an avenue must 
be available to implement new information, ideas, methods, standards, management practices and any 
other changes that may affect the intent and/or results of the SWMP. The amendment procedure for the 
SWMP is presented below: 

Request for Amendment 

Written request for plan amendment is submitted to City staff. The request shall outline the need for the 
amendment as well as additional materials that the City will need to consider before making its decision. 

Staff Review of Amendment 

A decision is made as to the validity of the request. Three options exist: 1) reject the amendment, 2) 
accept the amendment as a minor issue, with minor issues collectively added to the plan at a later date, or 
3) accept the amendment as a major issue, with major issues requiring an immediate amendment. In 
acting on an amendment request, City staff shall recommend to City Council whether or not a public 
hearing is warranted. 

Council Consideration 

The amendment and the need for a public hearing shall be considered at a regular or special Council 
meeting. Staff recommendations should be considered before decisions on appropriate action(s) are made. 

Public Hearing and Council 

This step allows for public input based on public interest. Council shall determine when the public 
hearing should occur in the process. Based on the public hearing, the City Council could approve the 
amendment. 

Watershed Management Organization Approval 

All proposed amendments must be reviewed by the watershed management organizations prior to final 
adoption of the amendments. 

Council Adoption 

Final action on an amendment, following approval by the watershed management organizations, is City 
Council adoption. However, prior to the adoption, an additional public hearing could be held to review 
the plan changes and notify the appropriate stakeholders. 

7.8 ANNUAL REPORT TO COUNCIL 

A brief annual report will be made by City staff summarizing development changes, capital 
improvements, and other water management- related issues that have occurred over the past year. The 
review will also include an update on available funding sources for water resource issues. Grant programs 
are especially important to review since they may change annually. These changes do not necessarily 
require individual amendments. The report can, however, be considered when the plan is brought up to 
date. The annual report should be completed by July 1st to allow implementation items to be considered 
in the normal budget process. 

The City’s SWMP will remain in effect through 2028. The City will then review the SWMP for 
consistency with current water resource management methods. At that time, all annual reports and past 
amendments will be added to the document. Depending on the significance of changes, a new printing of 
the SWMP may be appropriate. 

7.9 SYSTEM IMPROVEMENT PROJECTS AND ACTIVITIES 

Based on the assessment of the City’s current stormwater management program, a prioritized list of 
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system improvement projects and activities has been identified. The system improvements identified 
range from those being driven by regulatory requirements, to others driven more by the functionality of 
the City’s regional stormwater management system. Table 7.9 presents a summary of recommended high 
and medium priority stormwater and water resource management projects and activities. The budget 
amounts included in this table should be considered planning-level cost estimates, with more specific cost 
estimates to be determined as the project or activity approaches. 

For capital improvement projects, the City will continue to rely on its very detailed 5-year capital 
improvement planning process to schedule and plan for funding these projects. This planning process is 
updated annually by City staff and reviewed and approved annually by the City Council. The items listed 
in Table 7.9 will be used as a reference for projects and activities specific to stormwater and water 
resources management to be included in the capital improvement planning process. 

Table 7.9 - High and Moderate Priority System Improvement Projects and Activities 

Project Description Estimated Cost Priority Comments 

Apply and 

Enforce 

Watershed 

District Rules 

and Standards 

Review development 

and redevelopment 

projects for compliance 

with this Plan and the 

Rules & Standards of the 

Watershed District 

Costs for development reviews 

is borne by the applicant.  Costs 

for administration and 

coordination with watershed is 

$10,000 to $20,000 per year. 

High On-going 

Evaluate 

Watershed 

District 

standards, 

rules, and 

guidance 

documents 

Review and comment on 

new Watershed District 

standards, rules, and 

guidance documents as 

necessary to address 

concerns regarding City 

compliance 

$10,000 - $20,000 for 

City staff and City 

Attorney/Consulting 

Assistance 

 

High 

Periodic. Evaluate 

as SWWD 

standards manual 

and rules are 

updated and 

enacted 

Operation and 

Maintenance of 

the Stormwater 

System 

The City’s stormwater 

system is a Multi-Million 

Dollar infrastructure 

constructed to collect, 

convey, store and treat 

runoff from the City   

$100,000 in annual inspections, 

operation, maintenance, repairs 

and replacements which 

includes 110 miles of storm 

drain pipes, over 100 

stormwater ponds and 

associated items 

High On-going 

Street 

Sweeping 

Street Sweeping of 167 

miles of City Streets 

once per year 

$35,000 per year High On-going 

MS4 and 

SWPPP 

Implementation 

The City of Cottage 

Grove is an NPDES MS4 

community.  The NPDES 

MS4 permit and SWPPP 

require the BMP 

activities listed below: 

   

 Maintain Storm Sewer 

Base Map and GIS 

System 

$5,000 to $10,000 per year Moderate On-going 

 Public Education and 

Outreach:  Continue to 

work with the 

Watershed and the East 

Metro Water Resources 

Education Program 

$5,000 per year Moderate On-going 

 Public Participation $2,000 per year Moderate  
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Table 7.9 - High and Moderate Priority System Improvement Projects and Activities (continued) 

Project Description Estimated Cost Priority Comments 

 Illicit Discharge 

Detection and 

Elimination 

$3,000 per year Moderate On-going 

 Construction Site 

Stormwater Runoff 

Control 

Coordinate with SWWD on 

inspections.  Project costs 

Moderate On-going 

 Post Construction 

Stormwater 

Management 

Development or project costs Moderate On-going 

 Pollution Prevention 

Good Housekeeping for 

Municipal Operations 

$5,000 per year Moderate On-going 

Hydrogeologic 

Assessments of 

Infiltration in 

DWSMA 

Complete site or 

regional hydrogeologic 

assessments of 

stormwater infiltration 

$1,500 for specific sites, $5,000 

for regional assessments 

High Complete within 2 

years of adoption 

of SWMP by City 

Council 

Central Draw 

Storage Facility 

Regional Outlet 

Coordinate with the 

SWWD in the design and 

installation of the 

SWWD outlet for pond 

ER-P2 (CD- 

P86) 

 

Financed by the SWWD 

 

High 

 

Regional 

Stormwater 

Models 

Maintain and improve 

the City’s Regional 

Stormwater Models 

Project funding primarily borne 

by permit applicants and 

development projects 

Moderate Ongoing 

Lake Robert 

(Shepard’s 

Woods Pond) 

Outlet 

Complete permitting 

and construct outlet 

$5,000 to $10,000 for 

permitting, Outlet pipe costs to 

be determined 

Moderate Complete in 

conjunction with 

adjacent 

development 

ER-P3 and ER-

P4 Outlets 

Coordinate with the 

SWWD in the design and 

installation of the 

SWWD outlet for pond 

ER-P3. Complete design, 

permitting and construct 

outlet for ER-P4 

ER-P3 outlet to utilize CDSF 

outlet pipe designed and 

financed by SWWD.  ER-P4 

outlet to be determined 

Moderate ER-P3 outlet 

dependent on 

SWWD CDSF 

timeline 

ER-P11 Complete design, 

permitting and construct 

outlet to L-P3 

$400,000 Moderate Development 

driven timeline 

L-P3 Storage, 

Outlet and 

Conveyance 

Include 3M, SWWD and 

others to explore 

options for storage, 

conveyance, water 

quality and natural 

resource protection.  

Design and construct 

solutions 

$3,000,000 Moderate Complete with 

future County 

roadway project 
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Table 7.9 - High and Moderate Priority System Improvement Projects and Activities (continued) 

Project Description Estimated Cost Priority Comments 

West Draw 

Inter-

Community 

Flow Limit 

The City will work with 

Woodbury and SWWD 

to address existing 200 

cfs flow and 25 cfs limit 

Necessary storage ponds will be 

completed along with 

development projects 

High Ongoing with 

development 

Gateway Pond 

(SPP-P9) 

Improvements 

Implement the 

necessary 

improvements to the 

Gateway Pond 

$1,890,000  

Moderate 

Work with MnDOT, 

MnDNR, City of St. 

Paul Park, SWWD, 

and Canadian 

Pacific Railroad to 

develop a joint 

funding 

strategy 

Thompson 

Grove water 

quality pond 

Construct a quality 

treatment pond 

adjacent to the Hamlet 

Park Pond system to 

provide treatment for 

some of the tributary 

residential area 

$1,640,000  

Moderate 

Other water 

quality BMPs 

should also be 

investigated 

Jamaica Avenue 

box culvert 

Install 6’x6’ box culvert 

under Jamaica Ave 

and provide stabilized 

conveyance to L-P3 

$250,000 Moderate Cost estimate 

includes box 

culvert and 

channel 

stabilization 

to L-P3 

Update long-

term system 

improvements 

for water 

quality 

Update the water 

quality system 

improvements costs CIP 

from 2000 to reflect 

new priorities in the 

City’s plan, such as 

volume control 

$6,000 - $12,000 for City staff 

time and consulting time 

 

High 

Complete within 

two years of 

adoption of this 

SWMP by City 

Council 
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SECTION 8 - SUMMARY AND RECOMMENDATIONS 

8.1 SUMMARY 

The Cottage Grove Surface Water Management Plan addresses the current needs of the City regarding 
stormwater management. It will serve as a guide to managing the surface water system and protecting key 
water resources within the City. The surface water system is shown on Map 1. The following issues have 
been incorporated into this SWMP: 

 Description of the physical environment and context for surface water management in Cottage 
Grove 

 Up-to-date goals and policies of the City as well as agency requirements affecting surface water 
management 

 General layout and a description of the system 

 Regulatory responsibilities 

 Guidelines for surface water management as redevelopment occurs 

 Public education 

 Operation and maintenance of the surface water system 

 Implementation items 

8.2 RECOMMENDATIONS 

The following actions are recommended to implement this SWMP: 

 Proceed with implementation items 

 Continue operating and maintaining the City’s surface water system in accordance with this 
SWMP 

 Continue a public education program to inform citizens about water resource management and 
protection 

 Continue with established standard review procedures to ensure that all new 
development/redevelopment is in compliance with the City’s goals and policies as well as 
Watershed District and agency rules and requirements 

 Continue cooperating with the South Washington Watershed District to regulate, manage, and 
protect water resources 

 Adopt and implement amendments to the SWMP as warranted by future standards or regulations 
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SECTION 10 - GLOSSARY OF TECHNICAL TERMS 

Acre-Foot: Volume of water that would cover an acre of land to a depth of one foot (43,560 cubic feet). 

Bedrock: Any solid rock exposed at the earth’s surface or covered by unconsolidated material such as till, 
gravel, or sand. 

Best Management Practices (BMPs): Activities or structural improvements that help reduce the quantity 
and improve the quality of stormwater runoff. BMPs include treatment requirements, operating 
procedures, and practices to control site runoff, spillage or leaks, sludge or waste disposal, or drainage 
from raw material storage. 

Bluegreen algae: A type of algae whose population often increases dramatically at high nutrient 
concentrations in lakes. They can form objectionable surface scums, cause taste and odor problems, and 
secrete toxins poisonous to warm-blooded animals. 

Bounce: The difference in elevation between the normal water elevation and the peak water elevation of a 
pond for a given size runoff event. 

Buffer strip: A band of un-maintained, preferably native, vegetation left along the edge of a stream, lake 
or wetland to filter runoff and/or stabilize the shoreline. 

Clean Water Act (Water Quality Act): (formerly the Federal Water Pollution Control Act or Federal 
Water Pollution Control Act Amendments of 1972). Public law 92-500; 33 U.S.C. 1251 et seq.; 
legislation which provides statutory authority for the NPDES program. Also know as the Federal Water 
Pollution Control Act. 

Conveyance: The process of water moving from one place to another. Cubic feet per second (cfs): A unit 
of flow rate. 

Degradation: A decrease in quality. 

Detention Pond: A pond designed to catch and temporarily store runoff before discharging the water 
downstream. The volume of the pool of standing water in the pond is important in determining how 
effective the pond will be in treating the incoming stormwater. 

Discharge: The volume of water (and suspended sediment if surface water) that passes a given location 
within a given period of time. 

Discretionary MS4: A small MS4 who is required to comply with the NPDES Phase II permit due to the 
permitting agency (MPCA) designated criteria. 

Dissolved Oxygen (D.O.): Oxygen that is dissolved in water. Fish and other water organisms need 
oxygen for respiration to survive. Depletion of oxygen from water can occur as a result of chemical and 
biological processes, including decomposition of organic matter. 

Ecosystem: A community represented by interaction among animals, plants, and microorganisms, and the 
physical, biological and chemical environment in which they live. 

Empirical: Based on experiment and observation; used to describe water quality models which are 
developed from measured data. 

Erosion: When land is diminished or worn away due to wind, water, or glacial ice. Often the eroded 
debris (silt or sediment) becomes a pollutant via stormwater runoff. Erosion occurs naturally but can be 
intensified by land clearing activities such as farming, development, road building, and timber harvesting. 

Eutrophication: A natural process caused by the gradual accumulation of nutrients and consequent 
increased biological production, and resulting in the slow filling in of a basin with accumulated 
sediments, silt, and organic matter. Man’s activities can increase the rate at which eutrophication occurs. 

Feet per second (fps): A unit of flow velocity. 
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Flood Storage Volume: The volume of water that can be stored between a pond’s normal water level and 
its high water level. The size of the flood storage volume strongly influences the performance of the pond 
for floodwater management and rate control. 

Excavation: The process of removing earth, stone, or other materials from land. 

General Permit: A permit issued under the NPDES program to cover a certain class or category of 
stormwater discharges whose operations, emissions, discharges, or facilities are the same or substantially 
similar. These permits reduce the administrative burden of permitting stormwater discharges. 

Grading: The cutting and/or filling of the land surface to a desired slope or elevation. 

High Water Level (HWL): The peak water surface elevation in a ponding area as a result of a specific 
runoff event. Once the peak is reached, the pond water elevation eventually returns to its normal 
(standing) water level. 

Hydrology: The science and study of water in nature, including its circulation, distribution, and its 
interaction with the environment. Impervious Surface: A surface that is impermeable to the downward 
seepage of water; e.g., pavement and roof tops. 

Karst-sensitive area: Areas consisting of less than 50 feet of soil cover to fractured bedrock, and the first 
bedrock encountered is either unconsolidated St. Peter Sandstone or the soluble Prairie du Chein group. 

Loading: The amount of a pollutant or other substance delivered to a lake, usually expressed as a weight 
per unit time (i.e. pounds per year). The loading of a given constituent to a receiving water is a function of 
the volume of incoming water and the concentration of the constituent in the incoming water. 

Model: A mathematical representation of an event or process. 

Mitigation: Actions taken to reduce an impact. Water quality mitigation measures can be non-structural 
(such as street sweeping, regulation of fertilizer use, and creation/protection of natural buffers to filter 
runoff) or structural (such as installation of detention basins). Properly designed detention basins are 
among the most effective and reliable measures for mitigating the water quality impacts of urban 
developments. 

Municipal Separate Storm Sewer System (MS4): A publicly-owned conveyance or system of 
conveyances that discharges to waters of the U.S. or waters of the State, and is designed or used for 
collecting or conveying stormwater, is not a combined sewer, and is not part of a Publicly-Owned 
Treatment Works (POTW). 

NPDES (National Pollutant Discharge Elimination System): The name of the surface water quality 
program authorized by Congress as part of the 1987 Clean Water Act. This is EPA's program to control 
the discharge of pollutants to waters of the United States (see 40 CFR 122.2). In Minnesota, the MPCA is 
the permitting authority and also controls the discharge of pollutants to the waters of the State. 

Normal Water Level (NWL): The elevation of the surface of the standing water pool within a pond or 
wetland. Generally, the NWL is the elevation of the bottom of the primary outlet pipe or overland flow 
channel. 

Non-Point Source Pollution: Refers to pollution other than that caused by discharge of pollutants through 
a pipe from a closed system to a receiving water. Pollution caused by runoff from farm fields or paved 
streets are examples of this non-point pollution. 

NURP: Acronym for Nationwide Urban Runoff Program, an EPA program aimed at characterizing the 
composition of stormwater runoff and its impacts upon receiving waters as well as assessing Best 
Management Practices. 

Nutrient Trap: A type of pond or wetland that is effective at removing nutrients from water. 

Parts per billion (ppb): A unit of concentration, sometimes expressed as micrograms per liter (ug/l).  
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Parts per million (ppm): A unit of concentration, sometimes expressed as milligrams per liter (mg/l). 

pH: A measure of the acidic or basic nature of the water; it is defined as the logarithm of the reciprocal of 
the hydrogen-ion concentration in moles/liter. 

Phosphorus: A nutrient essential to plant growth. Phosphorus is the nutrient most commonly limiting 
plant growth in lakes. 

Rate Control: A term that refers to controlling the rate at which water is discharged from a watershed. 
Rate control is often accomplished by creating ponds-either by excavation or berming- to temporarily 
store runoff, then discharging the stored water at a slower rate to downstream areas. Further reductions in 
the rate at which water is released from a pond can be accomplished by reducing the size of the outlet, 
such as through installation of a wall in the outlet structure with a hole (orifice) through it. 

Residence Time: The amount of time it takes for water flowing into a lake to equal the lake volume. The 
shorter the residence time, the more incoming water the lake is receiving relative to its volume. 

Stormwater Pollution Prevention Program (SWPPP): A program to describe a process whereby an MS4 
thoroughly evaluates potential pollutant sources and selects and implements appropriate measures 
designed to prevent or control the discharge of pollutants in stormwater runoff. 

Suspended Solids: Particulate material which floats in or is carried along in water (e.g., algae, soil 
particles). 

Total Maximum Daily Load (TMDL): The maximum amount of pollutants which can be released into a 
water body without adversely affecting the water quality. 

Total Phosphorus: A measure of all of the different forms of phosphorus in water. Includes phosphorus 
dissolved in the water, suspended or incorporated in algae or other organisms. 

Watershed: The area of land draining into a specific body of water. 

Wetland: Habitats where the soil is saturated or covered with water for part of the year. 

Wet Volume: The volume of water in a ponding area that lies between the bottom of the ponding area and 
the normal (standing) water level. The size of the wet volume strongly influences the water quality 
treatment performance of the ponding area. 
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